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Don't guess! ...Use these enameled wire tests 
and know if your wire has Balanced insulation 


THE SOLVENT-RESISTANCE TEST is one of several tests which 
measure the Balanced Quality of enameled wire insulations 





The solvent-resistance test applies an adjustable scraping load on the enamel film 
after immersion in solvent solution 


HOW THE SOLVENT-RESISTANCE TEST DETECTS POOR INSULATION 


A solvent- resistance test measures the 
resistance of an enamel film to the action 
of solvents. 


The Belden Solvent-Resistance Tester 
is a standard test instrument, perfected 
by Belden engineers, for applying an ad- 
justable scraping load to the surface of a 
slow-moving specimen of enameled wire 
after it has been immersed for a definite 
period in a solvent. 


By comparing the load required to 
scrape the film after immersion with the 


Close-up of Abrasion Tester 





load required before immersion, the effect 
of the solvent is accurately determined. 
Unless the ratio of the two readings is 
above a certain percentage, the enameled 
wire is rejected, because it indicates that 
the enamel cannot resist the action of 
solvents. Only “balanced” insulation will 
survive this test. 
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A crucial test of enameled wire is its 
ability to resist specific solvents .. . 
. - « « In a Balanced insulation this 
characteristic must rate high, or else 
the other valuable characteristics of 
the insulating film are of no value. 


WHAT IS BALANCED INSULATION? 


Balanced insulation is an enamel 
film which offers a “balanced” com- 
bination of qualities. 

For example, in the matter of 
solvent-resistance, it is essential for 
the enamel film to resist specific sol- 
vents. But it also is essential for the 
film to be flexible. And, in addition 
to flexibility the film must survive 
mechanical abrasion in winding ma- 
Finally, it must be uniform 
in thickness and have good aging 
characteristics. When all these quali- 
ties are combined in one insulating 
film we have “balanced insulation.” 


chines. 


In Beldenamel, all these qualities 
are carefully balanced for the best 
performance of the wire in your 
winding department and in the fin- 
ished product. You get the lowest 
OVER-ALL winding costs because 
no characteristic is sacrificed. The 
evenly balanced qualities make 
Beldenamel the ideal enameled wire 
for all types of windings and service. 

Do you want to know if you are 
using wire with balanced insulation? 
Just adopt Belden standard test 
methods . . . and you will have a 
constant check on your magnet wire 
insulation. Belden tests eliminate 
guesswork in wire-buying. Every 
characteristic is tested separately and 
accurately rated. 


belden 


MANUFACTURING COMPANY 
4633 W. Van Buren St., Chicago 





Manufacturers of 
Beldenamel Silkenamel e Cotenamel 


Glass-enamel e Celenamel and Formvar 


Further data on tests and instruments for rating characteristics of Balanced insulation sent on request. 
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Certainly, dimensional accuracy! Also, 
for under-the-surface precision, as well 
as endurance, New Departure forges 
both race rings and balls 
New Departure, Division of General 


Motors, Bristol, Connecticut. 
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These Aluminum pulleys, for motor and 
grinder shafts of Black & Decker valve 
refacers, are screw machine products. 


Yes, these pulleys are turned out on automatic Because of the better metal structure—wrought 


screw machines from free-cutting Alcoa Alumi- rather than cast—these pulleys can be safely 


num screw machine stock. Production is fast run at much higher speeds. 


and the finish is fine. Free-cutting Alcoa Aluminum screw machine 


As formerly made from castings, the pulleys stock may enable you to make similar improve- 


had to be machined all over, to obtain good ments. It is carried in all standard sizes at con- 


dynamic balance. Changing to automatic screw veniently located warehouses, ready for immediate 


machine production, Black & Decker lowered shipment. ALUMINUM COMPANY OF AMERICA, 


manufacturing costs and reduced scrap losses. 2179 Gulf Building, Pittsburgh, Pennsylvania. 


TRREC TY USE ALCOA ALUMINUM WISELY 


Beka resus at IN 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia ,Pa., authorized July 20th, 1934, Vol. 25, No. 4 
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Today, an Aluminum forging is no longer just a rough 
blank for the machinist to go to work on. The industry 
has made remarkable progress. Like the piece shown 
above, a forging may require mighty little finishing 
before it’s ready to go to work. 


Note the fine detail in this press forging, the sharp- 
ness of the corners. The surface is smooth and does 
not need machining. The draft is small, so there is 
very little, if any, excess metal to be removed. Finish- 
ing costs are low. 


it 18 NEVER COSTLY TO USE 
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Forgings of Alcoa Aluminum Alloys give you a high 
strength-weight ratio. The metal is sound and uni- 
form in structure, making parts very dependable. They 
are highly resistant to corrosion. Shapes can be quite 
intricate, eliminating many finishing and assembly 
operations. 

Consider using Aluminum press and hammer forg- 
ings as a means of improving products and cutting 
costs. Alcoa engineers will assist you. ALUMINUM 
Company OF America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALCOA ALUMINUM RIGHT 





NO “EXTRA” COSTS 
FOR “SPECIAL” DRIVES 


For stock production or special jobs, you 
can usually select exactly the drive you 


need from Westinghouse standardized 
motors and controls. Illustrated below are 
a few typical units from the wide range 
of Westinghouse machine tool equipment. 


FLANGE MOUNTED 
MOTORS 


Improved appearance 

at less cost—with West- 

inghouse flange mount- 

ed motors. All the 

strength and durabil- 

ity features of West- 

inghouse equipment FLANGE MOUNTED GEARMOTORS 

are built into these 

standardized machine Extra efficiency for slow speeds—with Westing- 

tool designs. house gearmotors, which deliver the exact hp 
at the required speed of driven machine, with 
96°% to 98% of the high speed motor’s efficiency. 


Select controls that are matched to the job — and 
give your customer more complete satisfaction — 
better appearance, more protection, easy accessibility. 


: : re | } Standard push-button unit — for 
Across-the-line motor starters and contactor units, Pr ee built-in applications, available for 
for practically all built-in applications, with motor steel plate, surface, and flush plate 
protection and all circuit interlocking functions. mounting. 








WESTINGHOUSE 
ELECTRIC 


Westinghouse 





In designing its No. 5 Grinder, the Bryant Chucking 
Grinder Company aimed at a more compact machine 
with full working control from a single lever. For 


the drive, the designers wanted a splash-proof, flange 


mounted motor. 

The sketch (inset) shows how Westinghouse met 
these requirements with standard motor parts, fur- 
nishing a motor with solid stator frame and splash- 
proof external bracket. The motor is bracket rim 
mounted, the internal bracket being of open con- 
struction since there is no exposure to liquids in- 
side the machine. 

Motor control is by a conveniently located West- 
inghouse Linestarter with built-in push-button station. 


@ ~ * 

Westinghouse engineering service is at your com- 
mand in any problem involving application of elec- 
tric power. Usually it results in reduction in first 
cost — plus the maintenance advantages that come 
from standard instead of special electrical equip- 
ment. Call your local representative. There is a West- 
inghouse electrical wholesaler, industrial agent, or 
district office in all principal cities. 


Westinghouse Electric & Mfg., Co., E. Pittsburgh, Pa. 


Standardized Westinghouse 
Drives on this machine include: 


1 — 5 hp Drive Motor 
1 — Magnetic Linestarter 


1 — Coolant Pump Motor 
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in the 
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7 YHEN Lima selected S{G Bearings for this 
ced bre / 
| electric motor, they raised the standards of 
accuracy to the precision point. For SUS! Bearings 


are precision products ... manufactured by workmen 


' co. skilled in the art of adhering to close tolerances. 


; sample: 
> 


wiReal 
ao: 


That SSS Bearings maintain their precision indef- 
initely is proved by the efficiency, long life, and Built by The Lima Armature Works, Inc. 
economy of S\US/F’-equipped motors in every industry. 
Bearings that maintain their factory settings are cer- 
tain to make your motors precision products, too. An 
SULS representative near you will be glad to discuss 
the advantages of more than 6,000 SALES types and 
sizes of ball and roller bearings. 4542 


SOLS INDUSTRIES, INC., PHILADELPHIA, PA. BALL & ROLLER BEARINGS 
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EASY TO FEED... ACCESSIBLE 
. - - SIMPLE TO OPERATE 


PEASE 


MODEL “i2” GIVES 


YOU A BONUS OF 
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TIME SAVED, FOR 3 REASONS: 


1, Model “12” is easy to 
feed. .. . Tracings enter at 
the front without tugging 
and steering, always under 
control, readily released if 
necessary. 


Every part of Model "12" 
is perfectly accessible . . . 
Lamps, Water Tanks, Dry- 
ing Drums and Drainage. 
Clean up time is no longer 
a back breaking chore. 


Model “12” is simple to 

use... . The operator now 

spends most of his time 

feeding and trimming. 

There are fewer controls 

and those few are located 
ithin easy reach, 


All of this simplicity is in 
addition to the 5 outstanding 
mechanical features: 

Sliding Contact . . . which 
smooths away wrinkles. 

Patented Lamp Circuit— 
Lamps burn 45 minutes with- 
out a break. 

Horizontal Water Wash— 
No tension wrinkles. 

Quick-Change Chemical Ap- 
plicator — 30 seconds from 
Blue Prints to Negatives, or 
vice versa. 

5 Drying Drums—Prints flat 
as hung wall paper at 12 ft. 
per minute. Don't let time 
loss eat your profits. Your 
Blue Printing savings are 
easy to realize with Model 
(tae on. 


Second of a Series, 


THE C. F. PEASE COMPANY 


‘How Pease Blue Printing 
2613 West Irving Park Road 


Chicago, Illinois Equipment is Serving the 


Electrical Industry” 
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For Motors up to — Horsepower 


A Complete Line i 


Across-the-Li 
: the-Line Contactors and Switches 


BULLETIN m3 nO ar a 2 BULLETIN 712 
COMBINATION sTaRTER a COMBINATION Staaten 
- with Disconnect ‘Switch 


with Cirevit 


BULLETIN 709SP 


Auromats 


across-the -Line srarter 
e Phase 


sing! 


I A Le starters “ 


“Burnt contacts used to keep us on the jump. We also had to see 
that our starters were kept clean, or the bearings, pins, and pivots 
would gum up. But, since we've been using Allen-Bradley solenoid 
starters, that’s all a thing of the past. We never look at the 
A-B contacts—they never need cleaning or filing. What's more, 
these starters have only one moving part, They just can't stick!’’ 


How Allen-Bradley 
Solenoid Motor Control 
Eliminates Control Trouble 


NO CONTACT MAINTENANCE 

Contact cleaning and filing are eliminated by the double 
break, cadmium silver alloy contacts. These contacts need 
no attention and are always in perfect operating condition. 


NO BEARINGS, PINS, PIVOTS 


The absence of bearings, pins, pivots, flexible jumpers, 
complicated mechanisms, and other troublesome parts 
insures unfailing starter operation without maintenance. 


GREATER SWITCH CAPACITY 


These starters easily interrupt currents of not less than ten 
times their maximum horsepower rating. Furthermore, 
high currents are interrupted without flashing and noise. 


NO UNNECESSARY SHUTDOWNS 

For the reasons outlined above, the Allen-Bradley solenoid 
starter is ideal for modern production plants, where 
equipment shutdowns cannot be tolerated. Play safe and 


specify Allen-Bradley for your motor control equipment. ve alata Tecate 


709 solenoid starter. The 
Allen-Bradley Company 


1309 S. First St., Milwaukee, Wis. 


contact-carrying plunger 
is not connected to the 
starter mechanism by any 
linkage, but is free to 
move, practically without 
sais rt te tee 
stantaneous operation of 


the contactor at all times. 


Allen-Bradley Bulletin 709 Solenoid Starters 


are now available in four sizes, as shown above. 
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THE BUTTONS 


... with silver laminated surfaces and plain, sheets, wire or tubing—or in specially fabricated one 


projection, aad solder-flush hacks. piece contacts made to your specifications. Let us show 


you the complete advantages of these contacts. Send 


If you are looking for contact buttons that are longer- 4, bulletins. 


wearing and low in cost, specify General Plate Contacts. 


fade with a solid silver contact surface, permanently Truflex Thermostatic Bimetal 


fused under tons of pressure, these expense-reducing 


General Plate manufactures Truflex Thermostatic 
Bi-metal in a complete list of combinations large enough 
to meet all requirements in temperature range, elec- 
trical resistance, size, shape and cost. Available in 
sheets, strips, coils or fabricated parts, this metal is 
consistently uniform and has the closest possible tol- 
erances—results of General Plate’s high precision- 
manufacturing process. 


buttons are available in a full range of sizes and types— 

buttons for spot welding or soldering—buttons that are 

easily and economically fabricated into your product. 
You can also have General Plate Silver Laminated 


Contact Material in whole-covered or inlaid strips, 


GENERAL PLATE CONTACTS 
GENERAL PLATE Division of Metals and Controls Corporation, Attleboro, Massachusetts 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, electrical contacts—Solid and 
rolled plated precious metals in all forms—Truflex Thermostatic Bimetals 
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MANUALLY OPERATED 














START HERE for dependable operation 
of your machines! — Start with a handier, | 
smaller switch giving greater range of 
overload protection. . . Thermal pro- 
tection for polyphase motors up to 2 


H.P., 440 V., A.C. or 1% H.P., 230 V., 








D.C.; for single-phase to 11/2 H.P., same 





voltages. Interchangeable heaters —from 








0.24 Amps. to 12.5 Amps.— provide 28 





different ratings without special fusing. 





By its wide application in narrow compass, 








the new switch simplifies machine design 








and control. Fifty years of fine switch- 





making does help. 





New Thermal Switches 
Compact-design AR ROW OVERLOAD PROTECTION 










for Single Phase, 112 H. P. Max. 
r or Polyphase, 2 H. P. Max. 












P\ISAS 2 
° AAMANT © 


Heater 
Element 
in 28 
different 
ratings 
quickly 
installed 
by re- 
moving 
| the back 
snap-on 
_ cover. 









ACROSS-THE-LINE TYPE (Type L.L.), Open or Enclosed, Front-Operated, Front- Wired. 
Silver-plated Contacts with Knife Action, Full-floating, Self-aligning Movable Contacts, 
Spring-reinforced. Thermal Overload Protection by Bimetallic Action. Trip-free Mechan- 
ism: Smooth, Positive Action. Bakelite Base, Heavy-gauge Sheet-Steel Housing. . . Ask 
for Catalog 8-M and for free engineering counsel if desired, on special electrical controls for 
machines or appliances. 

INDUSTRIAL CONTROL DIVISION, THE ARROW-HART & HEGEMAN 

ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 
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ALANCE in Torrington Air Impellers is an inherent 

attribute acquired through long experience and highly 
developed skill in producing that precise structural uniform- 
ity so essential to smooth, quiet operation. Specify Torring- 
ton Air Impellers. They will improve the efficiency of your 
product - and help to sell it. Propeller Fan Blades from 3” to 
48” diameters. Blower Wheels from 3” to 16” diameters. De- 


tailed specifications and guaranteed ratings available. 


‘The Jorrington Mtg. Co. Torri ngton 
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A leading manufacturer 
of motor- generator sets 
recently told US... 


“In fifteen years we 
have found no finer 
electrical steel than 


REPUBLIC SILICON STEEL" | 


Booklet 171 giving complete 
Technical Data will be 
mailed on request. Write: 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES CLEVELAND, OHIO 














BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION 
UNION DRAWN STEEL DIVISION 
TRUSCON STEEL COMPANY 


a ae 


REPUBLIC SILICON STEEL 


COILED STRIP AND SHEETS IN FIVE GRADES 


armature, electrical, special motor, special dynamo and transformer 
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This NORMA-HOFFMANN “6000” SERIES BALL _ smaller housing for a shaft of given diameter, 
BEARING meets the needs of manufacturers of | than any standard light series felt seal bearing. 
portable tools and other small high-speed units 


: Observe also that the thick, closely-fitting, re- 
in which minimum weight is sought, center dis- 


movable (Patented) felt seal is wholly within the 
confines of the bearing itself and therefore not 
exposed to injury. The wide, solid inner and 


tances are restricted, and designers are cramped 
for space. 


From the illustrations, note that the lighter 
proportions of the new ‘‘6000” Series permit a 
larger shaft in a housing of fixed diameter, or a 


outer rings make housing inserts unnecessary. 
Grease capacity is ample for long periods of 
service. 


Let our engineers work with you. 


BEARING NUMBER 


OUTSIDE DIAMETER WIDTH 


The ‘6000” series is furnished with 
single felt seal and the ‘‘6000-P”’ series 
with felt seal and metal shield to the 
dimensions shown in the table to the 
left; available also are ‘‘6100” (un- 
shielded), ‘‘6100-P”’ (with one raetal 
shield) and ‘‘6100-PP’’ (with two metal 
shields) series which are slightly nar- 
rower in width. Write for data sheet. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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Here Are Only a Few of Thousands 
of Micro Switch Applications 













Straight Cam Con- 
trol—Cam on rod 
or bar actuates 
roller arm which 
operates the Micro Switch. Used 
on machine tools and packaging 
machinery to control operation. 





' Thickness Limit Switch 

—Roller type actu- 

diet rides material and operates the 
switch if thickness limit is exceeded. 








\ MRRKE EMM 
is <A AE 





Stress Signal—The rod bends under 
stress and actuates a spring plunger 
Micro Switch. 


Ne OLD 

Lathe Carriage Stop —Lathe carriage 
actuates the Die Cast Micro Switch at 
end of travel. 

Coin Actuated — In Sal 
a coin machine, the Le 
weight of a falling \ x) 
coin, through a ; 
proper lever, oper- 
ates a regular sen- 7 
sitive Micro Switch. pee 


Ee 


gS) Disc and Cam Op- 
=~ erated —A se- 
said quence of opera- 
tions is controlled by means of a 
roller-leaf actuator following the 
strips on a driven drum. 





Screw Operated Carriage actuates, at 
each end of travel, a Micro Switch 
which reverses or stops motor drive. 









Solenoid Control— 
Plunger of sole- 
noid actuates Mi- 
cro Switch to con- 
trol other circuits. 





Speed Governor Control — Speed 
fe indicated or controlled 
A by a regular Micro 

Switch linked to a 


% governor. 
rs 





Metal-Clod Micro Switch with snap 
spring actuated by magnet. 


Copyright 1940, Micro Switch Corporation 


MICRO 0 (ME. SWITCH 


If You Wish to 
Measure the Whisper 
of a Watch Tick...or 
Limit the Movement of 


a 5500 Ton Press.... 


eee or have any other switching problem where small 
size, light weight, precise operation and long life are 
essential, then you should investigate the application 
possibilities of the Micro Switch. 


The Micro Switch is smaller than your thumb and weighs 
only one ounce. It requires energy ranging from only 
.004 to .0003 ounce inches, depending on the type of 
switch desired. 


The Micro Switch meets requirements for repeated 
Operation at a precise point. It provides positive, clean 
snap action even on slow actuation, although it w// 
operate at the rate of 300 times per minute for as high 
as ten million trouble-free operations. 


The Micro Switch is rugged, has low electric resistance, 
high dielectric resistance, resists vibration and requires 
no leveling. It is listed by the Underwriters’ Labora- 
tories with a rating of 1200 watts up to 600 volts. 
Micro Switches are used on machine tools, in aircraft, 
in bottling and packaging machines—wherever time, 
temperature, pressure, weight, relays or solenoids are 
involved in control. 

Micro Switch engineers are skilled in the application 
of precision switching to many types of equipment. 
Present your problems to them 


A NEW Roller-Actuated 
Metal Clad Micro Switch 





AS Was 


This is the new Model LK-2 Limit Switch—an impro ement 
of the well-known and widely used LK Limit Switch. It is de- 
signed for use where rotating or sliding cams contact the roller. 


. The roller arm is a strong casting attached integral with 
the steel housing and is adjustable to any position through an 
arc of 225°. The roller is case hardened, concentric to .002" 
and rides on an oilless bronze bearing. It is fully described in 
Data Sheet No. 8. Write for it. 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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GET YOUR 
COPY NOW 


This new General Electric Insulating Materials 
Catalog ought to be sitting on your desk. 
Why? Because it's so full of information- 
information you should have about the in- 
sulating materials line which is famous for its 
completeness and high quality. 

You'll get real help from this new G-E Cata- 
log when you need insulating materials. 
Chock full of pictures, helpful descriptions, 
tables, specifications, prices, etc.— that's the 
best way we can describe this new G-E In- 
sulating Materials Catalog to you. 

Just fill in this coupon and shoot it back to 
us. We'll send you your copy in a hurry. 


GENERAL 


| Section M-0164, Appliance & Merchandise Dept., | 
| General Electric Company, Bridgeport, Conn. 


Send me a new G-E Insulating Materials 


Catalog P.D.Q. 
Name 
Company.... 


Mos se a 


 <——” 
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WOMEN WILL Mik 


When women are enthusiastically pleased 
with some recent purchase, they tell about 
it—indeed they dol . . . So, when you sell 
them a toaster or iron, say, that has Chromel 
elements— pretty soon they're telling others 
what a swell purchase they've made. And 
as the years move on, the device continues 
to give good, uninterrupted service, because 
the Chromel element lasts and lasts. The 
device maker, in using Chromel, thereby 
does all that he can do to give you the 
utmost in worthy merchandise. Thus, you 
have pleased customers who are your best 
advertisements. Women will talk, and say 
good things of your store, when you sell 
them Chromel equipped devices. . . 

Hoskins Manufacturing Co., Detroit, Mich. 
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USED IN MILLIONS OF APPLIANCES 
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THE GEM OF PLASTICS 


De ee 


Catneprat CHIMES, 
by Edwards & Company, 
Norwalk, Conn. Mellow 
are its signals and new 
is the note it sounds in home decoration. 
To complete the effect of a perfect har- 
mony, the housing is designed of richly col- 
orful, brilliantly polished, gem-like Catalin. 


The graceful contours, set-backs and hol- 
low interior are achieved by a simple draw 
casting. This and others of Catalin’s highly 
developed inexpensive methods for the pro- 
duction of housings merit your investigation. 


CATALIN CORPORATION 
ONE PARK AVENUE, NEW YORK, N. Y. 


Catalin is a registered trade-mark 
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Engineering 
PROBLEMS 


Involving Specially Designed 
Fractional Horsepower Motors 





Some Examples of the 
Specialized Work of The 
Black & Decker Electric Co. 


FOR A BRAKE LINING SANDER: 
A ball-bearing, universal mo- 
tor with right-angle drive, 
specially designed for a mi- 
crometer-feed device used for 
accurate concentric sanding 
of automobile brake linings. 






















FOR A BUSINESS MACHINE: A spec- 
ially designed unit combining a 
high-speed universal motor with 
a built-in gear reducer; adaptable 
to other applications requiring 
high torque values at low speed. 









FOR AHAIR DRYER: Complete- 
ly sealed, self-lubricating and 
externally cooled, this shaded 
pole motor is specially de- 
signed for quiet, vibration- 
less operation in close prox- 
imity to a heating element. 















Our Motor Business Is Different 


Same electrical products will operate satisfactorily with a Equally important, the facilities of The Black & Decker Electric 
standard stock motor. That’s not our business. We do not Company are broad enough and flexible enough to reduce to 
make stock motors. Our business is working with manufac- a minimum the time between the starting of work on a motor 
turers who need a motor of special design to do a special job design and the delivery of the finished motors, in quantity, 
especially well. To such manufacturers our engineers offer from our production line. Write to us, and a member of our 
more than 25 years of specialized experience in the design product engineering staff will get in touch with you at once 
and application of fractional horsepower motors. Address: The Black & Decker Electric Company, Kent, Ohio 













BLACK & DECKER 


Specialists in the Design and Application of 
FRACTIONAL HORSEPOWER MOTORS 








Peep in the hidden assemblies of 


these refrigerators ... where friction, wear, and 


replacements must be guarded against . . . you 


will find Everlock washers at all critical points. 


These sturdily-built refrigerators operate 
economically and efficiently because Everlock 
washers keep vital parts intact! Pictured are 
three refrigerators and one compression 
machine, the manufacturers of which used vari- 
ous types of fasteners and methods for holding 


their machinery parts together before adopting 
Everlock washers. 


r Electric F Today they and other refrigerator manufacturers 


reduce to find that Everlock washers do the job more 
1a motor 


quantity, E satisfactorily than other types tried out. | | | Photographs through cour. 
er of our ‘ 


oe of: 

E : Kelvinator, Div. Nash-Kelvin- 
| at once F / us tinn, 

nt, Ohio ‘ ; = \ Sears, Roebuck & Co. 


Servel, Inc. 
Stewart-Wamer Corp. 
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THESE AVAILABLE TYPES 


MEET MANY SPECIAL NEEDS 


Universal Business 
Machine Motors — 
for calculating 
machines, type- 
writers, check 
writers and other 
office machines 
and similar appli- 
cations. (Folder 
8492.) 





Heavy Duty Uni- 
versal Moiors — de- 
liver up to 14 hp 
for blowers, com- 
pressors, grinders 
and cther heavy 
duty jobs. (Folder 
8491.) 
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Universal Governor 
Controlled Motors— 
for office machines 
and other appli- 
ances where con- 
stant speed and 
light weight are 
desirable. (Folder 
8498.) 





General Purpose 
Universal Motors — 
handy, compact 
power for sewing 
machines, type- 
writer carriages, 
vending machines, 
etc. (Folder 8494. ) 
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Westinghouse motor parts meet 
needs of any built-in application 


Fitting power into odd-shaped “packages” is a prob- 
lem that can be simplified with the help of Westing- 
house motor parts and engineering service. Parts to 
meet virtually any combination of physical and elec- 
trical characteristics have been or can be designed 
by Westinghouse application engineers. 

If you have a “housing problem” involving built-in 
motor parts in any device driven by small motors, 
you will find Westinghouse experience valuable. Why 
not write today for the new Westinghouse publica- 
tions just issued on motor parts and standard types 





of small motors? Just mail the coupon. 












Westinghouse ¢,) 
Small Motors 
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FORMICA TUBING 


PRINTED IN ™ 
COLD on SUUER af 
















UBING as well as panels may be printed 
in gold and silver where Formica tubing 
is used as an exterior part and appear- 
ance is important or the surface of the tubing 
is to be used to identify the product. 


The illustration shows tubing produced in 
this way for the United Motors Service. 


There are grades of Formica tubing and sheet 
with a wide variety of characteristics to serve 
a wide variety of purposes. These may be 
purchased in standard lengths and sizes to 
be machined by you or completely machined 
to your blue prints in the Formica plant. 













THE FORMICA INSULATION CO. 
4638 Spring Grove Ave., Cincinnati, O. 
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The metals employed 
combine hardness with 
toughness and ductility, 


and so resist wear 


« ” 
i 
jh / COUNTLESS CONTACTS BUT LITTLE WEAR: One 
j electrical accessory used on trucks, tractors, farm ma- 
chinery and other heavy duty gasoline driven equip- 
/ \ ment that has to stand up against plenty of punishment 
+ is the distributor. Making thousands of sliding contacts 
per minute, the rotor arm must resist not only wear, but also oxida- 
tion and erosion caused by rapid make and break contact. Offering 
extreme hardness and toughness, and in addition good electrical 
conductivity, “Z” Nickel* is an outstanding material for this 
application, 


Why are these Nickel-base alloys so stoutly resistant to 
wear? They possess, for one thing, the essential hardness 
(heat-treated “K” Monel and “Z” Nickel, for example, 
are as hard as many heat treated steels). In addition, 
these alloys are exceptionally tough and ductile, and 
retain these properties in spite of heat and corrosion. 
More information? Write for Bulletins T-5 “Engineering 
Properties of Monel,” T-9 “Engineering Properties of 
‘K’ Monel,” and T-16 “The Heat Treatment of ‘K’ Monel 
and ‘Z’ Nickel.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York, N.Y. 
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SCRUBBED BY 39,000 STEEL STRIPS: 
Around the Times Building in New York 
City run lighted letters from dusk to 
: midnight spelling out the news. Down in 

~ the basement operating this sign, an 
endless conveyor scrubs metal characters over a huge bank of 
steel contact strips. How long do the metal characters with- 
stand this punishment? Made of Monel* and mounted on 
Bakelite backings, their average life is 5 years .. . some still 
in service after more than 10. 





ELIMINATES STICKING AND HOT SPOTS: 
As a brush or rotor slides over the windings of 
the stator in a rheostat, particles of carbon or 
metal break off and lodge between the wind- 
ings. In moist sea air or chemical atmospheres 
this process is rapid. Result: Hot spots and sticking occur. 
How prevent this condition? Take a tip from the maker of 
this rheostat . .. use brushes of “K” Monel*. Rendered ex- 
tremely hard by heat treatment, “K” Monel assures a smooth, 
clean contact and retention of shape. In addition, “K” Monel 
has excellent spring properties and so maintains a good slid- 


— 
“K’ MONEL 
‘Z NICKEL 


***Monel’”’ and other trade-marks which 
have an asterisk associated with them 
are trade-marks of The International 
Nickel Company, Inc. 
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SEND FOR YOUR COPY 


This latest Bunting Catalog lists many new 


sizes of Standardized Bearings and contains 
much valuable information. 
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To The Bunting Brass & Bronze Company 
Toledo, Ohie 


NAME 
AND TITLE 


FIRM _ 
STREET 
AND NUMBER 


EE wd teles he 


























U. S. Patents 2,046,343 2,046,837 2,046,839 3,082,085 2,084,078 2,084,079 
2,090,338 2,046,840 





Manufacturers in many industries report assembly cost 
savings up to 50° and more through use of these cost- 
cutting fastenings that not only reduce driving time, but 
provide greater holding power and resistance against 
vibration. 


As driver or bit will not jump or slip from screw, the 
use of electric, pneumatic and spiral drivers now permits 
faster, safer driving even when assembling parts already 


finished. Use HOLTITE-Phillips Recessed Head Screws 


—you'll see the difference in your cost sheets. 
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HEN your product leaves your plant, it’s on its own. 
And the condition in which it is delivered affects not 
only your profits but the good will of your customer as well. 
Marred, scratched, broken or dented merchandise represents 
lost value in transit,and lost prestige with your valued customer. 


That’s why wise shippers everywhere are protecting their 
products from shipping damage with KIMPAK*—the ideal 
packing material. Light-weight, and flexible, KIMPAK guards 
against breakage, chipping or chafing...against costly finish 
or structural damage. Soft, yet resilient, KIMPAK provides a 
safety-cushion of shock absorbing material...so light and clean 
that it will not scratch even the most delicate finishes. 

But KIMPAK does morethan guard against shipping damage, 
for its dainty, snowy white appearance actually dresses up your 
package—adds a note of distinction that increases eye-appeal 
and stimulates sales. A feature your customers will appreciate. 
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impak 


REG.U.S. PAT. OFF. & FOREIGN COUNTRIES 


protects your product 
dresses your package 


Available in rolls, sheets and pads of various thick- 
nesses, KIMPAK is inexpensive and as easy to use 
as a piece of string. No muss or fuss or waste. Its 
uses are practically unlimited. A roll call of Amer- 
ican industry proves KIMPAK the ideal packing 
material for hundreds of consumer products—from 
washing machines, ranges and radio cabinets, to 
fragile toiletries, lamps, glassware and silverware. 
And since KIMPAK will absorb 16 times its own 
weight in moisture, it more than meets government 
regulations regarding postal shipments of liquids. 


Technical skill of the highest order, machinery 


Showing how Angier Chemical Co., Boston, uses KIMPAK of the latest design, and a rigid control of raw 
to protect its cough emulsions from shipping damage. 


products, enable the Kimberly-Clark Corporation 
to produce KIMPAK according to the highest stand- 
ards of quality and uniformity. Let the vast resources and ex- 
perience of this company help solve your shipping problems. 
For samples of KIMPAK and further information, mail the 


coupon today. 
* Reg. U. S. Pat. Off. and Foreign Countries 


FREE! 1940 PORTFOLIO OF KIMPAK 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 
Address nearest sales office: 
8 S. Michigan Avenue, Chicago 
122 E. 42nd St., New York City 
510 W. 6th St., Los Angeles 
Please send us the 1940 Portfolio of KIMPAK. 
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ANS UIP 


Your Shipping Box? 


PLUS 


Do You Have Both These 








STRENGTH is the fabrication of quality mate | exacting standards into ship- 


ping boxes that “hold up” in transit. SHOW) HIP is style, design, color, 


finish . . . qualities that add selling appeal to their co ts. Together, strength and 





showmanship increase sales and profits. In the H & D @gekaging Laboratory your 


present shipping box is analyzed and rated. If it fails to me#Sure up, specific recom- 
mendations for improvement will be made. Worth while? Some of the most 


successful merchandisers answer YES...and their sales records prove it. 


Send for it! 


This portfolio of case histories 
from H & D files is filled with 
new ideas and proved merchan- 
dising plans. Get yours today. 





AUTHORITY 
Better See 4 & D ON PACKAGING 


HINDE & DAUCH ® Executive Offices, 4007 Decatur St., SANDUSKY, OHIO 


Factories in Principal Cities @ Canadian Address: Toronto, Ontario 
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Leading manufacturers in the transportation field 
depend on the services of Aluminum Goods Mfg. Co. 


for special parts. You, too, can depend on the a 
 ) 
- 7 wd we 
for exacting stampings to his 
meet your requirements. ~ 0 
Contract and Automotive Divisions 
ALUMINUM GOODS MFG. CO. 
MANITOWOC, WISCONSIN 
‘ , 200 Fifth Ave., New York City 
tory tell you about the variety of work we do, and the exacting Merchandise Mast, Chicago 
ie 2 = iw , MAKERS OF MIRRO THE FINEST 
specifications which we meet in our regular production. aLuminUM COOKING UTENSILS 


Write us and we will have our representative in your terri- 
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lin the gay 90's, a “helical spring’’” with the help of paint and rust was good enough to hok 
the bolts on grandpa’s buggy. But, the modern high speed automobile had to have something more efficient 
— a means of actually locking each nut and screw absolutely tight. Shakeproof Lock Washers were developed 
to do this job, and the millions and millions that have been used by every leading car builder to protect vitd 
connections are positive proof of their superior locking power. Today, Shakeproof is generally accepted 
throughout the metal working industries as the standard of Lock Washer efficiency! 


THREAD-TENSION ALONE IS NOT ENOUGH 


The success of Shakeproof Lock Washers is due to the 
tapered-twisted tooth principle which not only provides 





for full thread-tension, but also sets up a powerful strut- 
action that keeps any nut or screw from even starting to 





loosen.The multiple teeth form an impenetrable bulwark of 


Leading Industrial Distrib- 
separate locks around the entire circumference of the nut —_—utors in all important citie 
stock Shakeproof. Or, writ? 


or screw head. No wonder Shakeproof “never lets go!” direct for free testing 


samples! 


Carried in Stock by 
Leading Mill Supply 
Distributors 





SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 








wt i |) s&s 
_ nq a Li 
SEMS Fostener Units... . Lock Weshers 
én — spt ‘Terminal 






ough to hold 


nore effice Il COVER EVERY REQUIREMENT— | sone: 20 


e developed HERE IS something new and better in testing instruments. It is Sen ian tase 
protect vitd one more Simpson “streamlined” idea—eight instruments, each $00 - 1000 micro- 
i having a wide range, which singly or in combination cover every en Your 
Hy accepted conceivable requirement of servicing, analyzing and production test- ; $9.75 


Industrial Distrid- 
all important citie 
akeproof. Or, writ 

for free testing 


samples! 
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RKS 


























HERE’S A SLICK IDEA — 
Simply pick three instruments from the 
eight illustrated here to form a kit, as 
shown below. Almost invariably there 
is some combination of three Micro-Test- 
ers that will fit individual requirements 


MODEL 281 
A.C. Current | 
Voltmeter. 
Ranges: 0-150, 









like a glove. For example three testers, 
Models 280, 281 and 282 are priced at 0-300 and 0-600 
$31.25 complete in sturdy leatherette 3 volts. 












case. Test leads extra. 


3s. $9.25 







































MODEL 282. 
D.C. Ohmmeter. — 
Ranges:0-1000, — 
0-10,000 and 0- 
100,000 ohms. 0-1, 
0-10 megohms. 


oe 
price.. $9.75 


MODEL 280 


yy MODEL 283 





MODEL 280 A.c. Ammeter D.C. Milliam- 
with self contained transformer. “ape a 


e - © Ranges: 0-1, 0-2.5, 0-5, 0-10 and os. 66. 1m 
- s 0-25 Amps. Your $9.75 250 - 500 - 1000 


price Cove eweseeeees M.A. Your net 


EIGHT COMPACT TESTERS THAT ~ %° 


D.C. Microam- 


ing at low cost. 


Note, for instance, the Model 280 illustrated above. For the first 


time a current transformer and indicating instrument have been com- MODEL 285 
bined in one small case to meet the need for a compact, multiple-range boat Rewotse 
A.C. Ammeter at an almost unbelievably low price. Providing a com- (self - contained). 
plete range, from a fraction of an ampere up to 25 amperes, this instru- Ranges: 0-1,0-2.5, 


0-5, 0-10, 0-25 
Amps. Your 


pace. . $9.25 


ment fills a vital spot in every manufacturing plant, laboratory or 
service organization. 


And the Model 280 is merely typical of the group of eight “Micro- 
Testers’ in the types and ranges listed. From them, combinations can 
be selected that will exactly fit your needs. The result will be an 





analyzer, typified by the kit above, that is easy to use, easy to keep aoe 286 
-to- oltmeter 

up-to-date, easy to pay for. (Rectifi 

There is Simpson precision in every detail of these ‘“Micro-Testers” eas er ° 
and Simpson beauty in the red Bakelite case and meter, graced by a 250 - 500 - tad g 
satin-silver panel with black characters, switch knobs and binding A.C. Volts. Your 


osts. All measure 2%" by 5%" by 1%" and weigh about 20 ounces. net 
P Y y g price.. $9ud D 


Ask for new bulletin covering Micro-Testers in detail. 


SIMPSON ELECTRIC CO., 5200 Kinzie St., Chicago, Ill. MODEL 287 
D.C. Voltmeter. 


INSTRUMENTS THAT STAY ACCURATE 
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HERE ARE THREE GOOD REASONS 
eooe THERE ARE MANY MORE 


Manufacturer “A” uses G-E Cord Sets because all- 
rubber plugs and strain reliefs—actually molded on 
the cord—help to eliminate costly service trouble. 


That’s a mighty good reason on anybody’s product! 


Manufacturer ““B” selected G-E Cord Sets to obtain 
outstanding appearance as well as top performance. 
Molded-on plugs and molded-on connectors are 
STYLED to harmonize with his appliance design. 
It’s another case of careful attention to important 


details. We subscribe to that! 


Manufacturer “C” has used G-E Accessory Devices 
on his products for years—has solved many of his 
problems with General Electric Appliance Switches. 
Lampholders and Outlets. When the time came to 
choose a cord set, it was logical for him to call a G-E 
Accessory Equipment Representative. He’s glad that 
he did—so are his customers—and so are we! 

You can help satisfy your customers—reduce costly service calls—with G-E Cord Sets. 
There’s a wide range of sizes and styles—a type to exactly fit your product. 


G-E Cord Sets are available with connectors, plugs and strain reliefs molded on the cord 
reduce interruptions in service. Cords are durable and attractive 








to resist breakage 





carefully selected for the job to be done. 


Why Not Write, Today? 
G-E Accessory Equipment Specialists will help you answer your cord set problem— 
quickly and completely. Write and suggest that a representative call or ask for further 
information. Address Section Q-0164, Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


GENERAL ( ELECTRIC 
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Executives, product designers, engineers . . . all those responsible for product development. . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


GLASS INSULATION = 4-01 


Electrical properties of insulating ma- 
terials woven from glass yarn, thus pro- 
viding an inorganic, temperature-resistant, 
flexible insulation in a convenient form 
for application to all types of electrical 
equipment. Complete descriptions of 
tapes, tying cords, braided sleeving and 
varnished cloth materials. Owens-Corn- 
ing Fiberglas Corp. 


DATA CARDS 4-02 


Set of indexed cards, designed for easy 
reference, contain data in condensed form 
on line of products, including ball bear- 
ings, castings, chains, couplings, gears, 
pulleys, sheaves, sprockets, V-belts. Pyott 
Foundry & Machine Co. 


SPEED REDUCERS 4-03 


Complete line of motorized speed reducers 
available from % to 75 hp. with ratios 
of 2 to 1 up to 1200 to 1 and over. Table 
of service factors and load character is 
given as a guide in the selection of the 
proper unit. D. O. James Mfg. Co. 


SURFACE FINISHES 4-04 


Finishes available for various forms of 
aluminum alloys: dyed finishes applicable 
to all standard aluminum wrought alloys; 
mineral pigment finishes for wrought 
and cast products; plain finishes for ap- 
plication to wrought aluminum alloys in 
any temper and for cast products with 
any of the commercial surface finishes. 
Aluminum Co. of America. 


DIE-CAST SWITCH 4-05 


Precision snap-acting switch is now fur- 
nished in a light-weight compact housing 
of strong die-cast metal. Dimensional 
drawings of open and closed top units, 
also operating characteristics. Micro 
Switch Corp. 


RESET TIMERS 4-06 


General specifications and typical applica- 
tions for a new line of automatic reset 
timers and time delay relays used to con- 
trol a variety of operations. Paragon 
Electric Company. 


GEARS, REDUCERS 4-07 


Comprehensive information on gears, re- 
ducers, cog belts, sprockets, bearings, 
pulleys, chains, etc. to aid in selecting the 
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correct power transmission equipment for 
incorporation in the complete product. 
Brad Foote Gear Works. 


SNAP-CLIPS 4-08 


Advantages of joining or fastening parts 
by the snap-clip method. Illustrations 
indicate various styles and sizes avail- 
able for metal trim, mouldings, assem- 
blies, etc. Cuyahoga Spring Co. 


ROLLER CHAINS 4-09 


Offers construction data, power transmis- 
sion capacity tables for pitches from % 
to 2% in., guide for calculation of chain 
lengths, sprocket dimensions and types, 
features showing proper chain drive lay- 
out, discussion of types of oiling systems 
and applications of roller chains. Morse 
Chain Co. 


LIMIT SWITCH 4-10 


How the snap-lock switch is designed and 
constructed to give more dependable per- 
formance in machine tools. Illustrates 
various types and sizes of special operat- 
ing levers and mountings furnished to 
specifications. National Acme Co. 


WIRE PRODUCTS 4-11 


Fundamental information concerning va- 
rious metals and alloys that are available 
in fabricated forms such as woven wire 
cloth, wire screens, fabricated wire prod- 
ucts, metallic filter cloth and spiral woven 
wire conveyor belts. Cambridge Wire 
Cloth Co. 


INSULATION 4-12 


Composition, general properties, machin- 
ing methods, features and applications of 
an inorganic material of the ceramic type 
used extensively in radio apparatus be- 
cause of its outstanding insulating proper- 
ties. General Electric Co. 


PLATING SOLUTIONS = 4-13 


Simple methods of analyzing plating solu- 
tions, with operations numbered for con- 
venience. Each standard solution has 
been given a symbol to correspond with 
the symbol that designates the particular 
method of analysis. Hanson-Van Winkle- 
Munning Co. 


PRODUCT DIRECTORY 4-14 


Lists in alphabetical order 1610 different 
company products, trade names of prod- 
ucts, and 350 separate bulletins and en- 
gineering aids now available. Allis- 
Chalmers Mfg. Co. 


RADIO PARTS 4-15 


Brief descriptions, types available and list 
prices of dials and knobs, condensers, 
couplings, coils and chokes, sockets, di- 
electrics, shields, plate and grid grips, 
amplifiers and modulators. National Co. 


TIME DELAY RELAYS 4-16 


Synchronous motor-driven time delay re- 
lays—what they do, uses, design and con- 
struction features, housing dimensions 
and wiring diagrams. R. W. Cramer Co. 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As « reader of ELECTRICAL MANUFACTUR- 
ING, | request thet you send me the printed matter, 
the reference number of which | have circled. 4-06 4-07 4-08 
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PLATED ALUMINUM =—s 4-17 


Offers nickel and chrome aluminum sheet 
metal for any product that requires the 
use of a light-weight, workable, corro- 
sion- and wear-resistant metal. American 
Nickeloid Co. 


MAGNETIC SWITCH = 4-18 


Distinctive features of an ac. magnetic 
motor-starting switch for squirrel-cage 
motors or as a primary switch for wound- 
rotor motors. General Electric Co. 


IGNITION CONTROLS 4-19 


Main features of two types of controls 
which provide full protection against 
flame or ignition failure on oil burners 
employing either intermittent or constant 
ignition. Description of operation, in- 
stallation, mounting and wiring instruc- 
tions. Mercoid Corp. 


HEATING UNITS 4-20 


New and improved electric heating units 
and controls, designed to meet specific in- 
dustrial applications for heating liquids, 
solids and air. One section covers gen- 
eral application data and photographs of 
actual installations. Westinghouse Elec- 
tric & Mfg. Co. 


PROTECTIVE COATING 4-21 


Description of a simple, inexpensive 
process for the protection of aluminum 
and for producing a corrosion-proof coat- 
ing on the metal which serves as a 
base for paint, lacquer or enamel finishes. 
Pyrene Mfg. Co. 


SCREW SYSTEM 4-22 


Data on dimensions and tolerances of 
standard screw connections, basic formu- 
las, and engineering information required 
for the application of a new high strength 
screw thread system. Advantages and 
typical uses are also given. Aircraft 
Screw Products Co., Inc. 


V-BELT DRIVES 4-23 


Conveniently arranged and indexed guide 
helps solve power transmission problems 


@ No cost or obligation. 
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No Postage Stamp Necessary If Mailed In The United States 


2c—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N. Y. 


by presenting a complete drive service on 
V-belts and sheaves including pulleys for 
V-to-flat drives. Multiple and fractional 
hp. drives are both fully covered. L. H. 
Gilmer Co. 


FLUORESCENT LAMPS 4-24 


Essential technical data and prices on a 
complete, up-to-date line of fluorescent 
lamps and auxiliary equipment; also a 
table on power factor correction and sev- 
eral connection diagrams. General Elec- 
tric Co. 


SOLDERS 4-25 


Various types of solders, their uses, in- 
dividual characteristics and methods of 
application. Also tinning compounds for 
preparing the body surface for soldering 
operations. Glaser Lead Co. 


FUSES 4-26 


In addition to automatic lubricators for 
all types of bearing surfaces, there are 
also specifications and illustrations of 
powder-packed renewable and non-renew- 
able fuses, plug fuses, thermal time-lag 
and tamper-resisting plug fuses, etc. 
Trico Fuse Mfg. Co. 


SWITCH BRACKET 4-27 


Detail drawings, complete dimensions and 
method of adjusting an actuator attach- 
ment to a regular or metal-clad precision 
switch of the spring plunger type. Micro 
Switch Corp. 


ALUMINUM ALLOY = 4-28 


How aluminum castings with excellent 
machinability, high corrosion resistance, 
and free from warping or internal strains, 
may be produced from an alloy requiring 
no heat treatment to augment its physical 
properties. National Bronze and Alum- 
inum Foundry Co. 


ELECTRIC HEATERS 4-29 


Types, sizes and capacities of strip, im- 
mersion, circulation, fin-type strip and 
unit heaters, ring and cartridge units for 
every type heating job. Edwin I. Wie- 
gand Co. 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 


(Sec. 510,P.L. &R.) 
New York, N. Y. 
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STEEL STRAPS 4-30 


How handling costs may be reduced by 
utilizing proper reinforcement on all types 
of shipping packs. 59 sketches show how 
various products can be effectively strap- 
ped against damage. Acme Steel Co. 


BRONZE BEARINGS 4-31 


Complete information on bronze bearings 
covered with a smooth, durable film of 
graphite lubricant for long bearing serv- 
ice in applications where oil or grease 
lubrication is subject to failure. Bound 
Brook Oil-Less Bearing Co. 


CASTINGS CHART 4-32 


Handy wheel chart quickly reveals the 
physical specifications of general engineer- 
ing castings as well as heat-, corrosion- 
and wear-resisting types. Meehanite Re- 
search Institute of America, Inc. 


RACK COVERING 4-33 


Application instructions for a synthetic 
thermoplastic resin in tape form used for 
wrapping plating racks. Coating resists 
cleaning, pickling and plating solutions. 
Hanson-Van Winkle-Munning Co. 


WIRING DEVICES 4-34 


Complete line of wiring devices built to 
give maximum satisfaction in product 
incorporation and installations. Arrow- 
Hart & Hegeman Electric Co. 


V-BELT RATINGS 4-35 


Introduces new hp. ratings for multiple 
V-belt drives and provides engineering 
information on selection of size of belt 
taking into consideration hp. rating, 
speed, center distances and sheave di- 
ameters. Allis-Chalmers Mfg. Co. 


SPRING DESIGNING 4-36 


Revised specification form shows engineers 
and designers of springs how to check on 
each factor entering into the calculations 
of spring design so as to obtain scientifi- 
cally designed and technically produced 
springs for long life and trouble-free per- 
formance. Lee Spring Co., Inc. 


PILOT LIGHTS 4-37 


Complete line of pilot light assemblies 
made to exacting standards for all in- 
dicating purposes in the radio, electrical 
and industrial fields. Types of sockets 
and jewel colors available, lamp voltages 
accommodated and mounting instructions 
for the various types. Dial Light Co. of 
America, Inc. 


TRANSFORMERS 4-38 


Specifications and dimensions of signalling 
transformers for application wherever a 
dependable low voltage power supply is 
required for the operation of ac. devices 
such as relays, control systems, annunci- 
ators, etc. Acme Electric & Mfg. Co. 
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4 Pressure on the threads over a long range keeps 
bolted parts tight .. . nothing else can! Any device 
depending on teeth “biting in” cannot maintain 
adequate pressure. As vibration drives the teeth 
deeper, pressure on the threads drops quickly. 

Initial looseness is never caused by backward 
turning of the nut. It is caused by bolt stretch, wear 
of contacting surfaces, breakdown of scale, rust or 
paint. A Helical Spring Washer is the ONLY device 
that compensates for causes of looseness and main- 
tains adequate thread pressures over a long range! 


SPRING WASHER INDUSTRY, Wrigley Bldg., Chicago 


Nut is tightened by setting up 
pressure on thie threads. 


The Helical Spring Washer com- 
pensates for causes of looseness. 





Only a Helical Spring Washer 
maintains thread pressure continuously 






The Yelical Spring Washer main- 
tains pressure on the threads over 
a long range! 


over a long range 


APRIL 1940 37 





MODERNIZE THE “FORGOTTEN CORD” WITH THIS NEW CORDOMATIC REEL 


a3 


ay Vere TMH EI 


Ee 
EXTENSION CORD 
a 


Now for the first time in the history of 
modern electric appliance design, we are 
making available a standardized, compact, 
dependable and inexpensive “Automatic Cord 
Control Reel Unit,” which offers a new and 
compelling sales feature for your product, 
as well as a practical and attractive solution 


to your Electric Extension Cord Problem. 
Note These Features 


Regardless of type, design or service of the electric appliance, machine 
or device you manufacture, here is a CORDOMATIC REEL UNIT that can 
Maintains correct cord length at transform the unsightly, troublesome and entangling electric extension 
all times — automatically. cord into one of your product’s most outstanding CONVENIENCE FEA- 
Sictanns sind eet ——<enben ‘natn INVISIBLY MOUNTED CORD — AUTOMATICALLY 
kinking and tangling. 5s ‘ ‘i ‘ 
: . CORDOMATIC gives the exact needed cord length at all times with the 
Avoids danger of accidents from assurance that, when the cord is not in use, it is out of sight and out of 
dangling cords. the way. Depending upon cord specification, the unit illustrated will accom- 
Pays out cord as required — re- modate a cord length up to 15 feet; other types up to 25 feet. 
trieves it automatically. We invite correspondence. Our CORDOMATIC ENGINEERING SERVICE 
R 4, foul f neacils. is available to responsible manufacturers to the extent of making sample 
ee ee eee CORDOMATIC installations in your own product, without cost to you. 
tionally guaranteed for 5 years. 


— A COMPLETE, SELF-CONTAINED UNIT 
“an soe who eciage SPECIFICATIONS: The CORDOMATIC unit illus- 
ustration aseve, the trated above is 544” in diameter by 2” wide. Other 
Cordomatic Uae seay be types are available in any design or style, either 
concealed inside the cab- with constant tension or suitable braking device. 
inet, apron or base of We provide CORDOMATIC Reels completely assem- 
an appliance. Other types bled ready for installation on your production line. 
for external use, designed The following types of cords may be used with the CORDO- 
: MATIC REEL illustrated: No. 16 and No. 18 AWG Rubber Sheath 
to match the finish of the Type SJ; 18 AWG “Parallel, PO-SJ-64; No. 18 and "No. 16 
product, also available. AWG Parallel, PO-SJ-32. 


CORDOMATIC DIVISION, Vacuum Cleaner Corp. of America, Wissahickon Ave. at Juniata St., Philadelphia, Penna. 


SEALE IN 
THE AUTOMATIC CORD CONTROL REEL [iiahencrsterae 
matic solved the vacuum clean- 

Suggested for: PORTABLE OFFICE EQUIPMENT—-LAMPS—-WASHERS—-CLEANERS—-SOLDERING IRONS—MEDICAL EQUIP- 


er cord problem.{ 
MENT—JUICE EXTRACTORS—-PORTABLE INDUSTRIAL TOOLS—-TOASTERS—-SEWING MACHINES and countless others. 
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Many products, large and small, further freed of manual operations. 
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MEASURING EIGHT PARTS PER MILLION, AUTOMAT- 
oe ou Beas Ra ale eo ee 46 
Remarkable accuracy, with dependability, in a water hardness tester. 


—€. R. SEARLES 
Editor UP-TO-DATE IN ELECTRONIC TUBES................. 50 


O. B. Ackley First-aid-to-the-specifier in an involved subject. 
Associate Editor 


ACS). COGPTT PU LEASE WAGE... . co. 2 oe cetera BM 


2 A Consbell Superlative engineering-design in a low-cost product. 
Director Reader Service 


G. H. Martin TO LINK PRODUCT WIRING AND COMPONENT PARTS 61 


Production Manager A guide to connectors, lugs and terminals. 


NORGE PRODUCTION FEATURES UNUSUAL ACCU- 


How the refrigerator-compressor unit is built. 
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DIE CASTINGS 
ARE TOUGH 


@ Machine tools have a tough existence. The 
battering and constant use to which they are 
subjected are a real test for the materials 
used in their construction. The designers of 
this 1931 model band-saw knew this when the 
unit was being planned—knew it when they 
specified ZINC Alloy Die Castings for many 
of the parts. 

Although this early model represented the 
company’s first use of die cast parts, the judg- 
ment of the engineers has been upheld by 
unusual service records over a period of nine 
years. The fact that the latest model band- 
saw continues to employ nine ZINC Alloy Die 
Castings is a strong endorsement for this 
modern metal and production method. 

This is the fourth advertisement in a series* 
designed to illustrate the widespread accept- 
ance and increased use of ZINC Alloy Die 
Castings in most of today’s major industries. 
If you are not thoroughly informed on the 
physical and economic advantages offered 
with ZINC Alloy Die Cast parts, we suggest 
that you consult a commercial die caster—or 
write to The New Jersey Zinc Company, 
160 Front Street, New York City. 


*Copies of earlier advertisements in this series gladly mailed 
on request. 


ENDURANCE 


The Research was done, the Alloys were developed, and most Die Castings are made with 
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BY G. O. WILMS | 


CHIEF ENGINEER 
ALLEN-BRADLEY CO, 


Whenever a series of automatic operations 
takes place in an electrically-energized prod- 
uct, some type of electrical or mechanical 
sequence control is at work. There is scarcely 
a form of machine tool, commercial device, 
business machine, light-or-heavy-duty appli- 
ance but may call for this sort of engineering- 
design aid. An authoritative word from one 
whose controls are thus specified 


og 


Autemelie. Product Geles 


URING the last decade great advances have been 


made in the specialized performance and auto- 
matic production cycling of various electrically- 
energized products from machine tools to household 
laundry equipment, for example. Contributing to this 


trend and the successful outcomes has been the close 
cooperation between the engineer-designer of the 
product and makers of various control elements. 

Early in the development of single motor drives for 
various machines the proper sequence of operation of 
various functional motions was assured by tying the 
individual mechanical elements together through a 
system of belts, gears, cams and link motions. Then 
electrical means were devised for linking these machine 
functions and providing the required sequences. This 
resulted in increased speed and accuracy of the opera- 
tions performed. 


CO-OPERATIVE ENGINEERING-DESIGN IS BEST 


HEN designing a machine that is to be electrically 

operated and controlled, consideration should be 
given in the early stages to the correct sequence of 
operations and the control devices to be used to accom- 
plish best results. The electrical engineer with the 
control maker can be of material help in providing the 
engineer-designer of the complete product with the 
information he will need. 

Sequence control is not limited, of course, to individ- 
ual machines, and the results gained in the more diverse 
fields of conveyor systems, unloaders, punch presses 
with automatic feeding mechanisms and conveying 
systems for carrying away the scrap, assembly lines, 
can-making machines, and material-handling machinery 
such as is encountered in heating and annealing pro- 
cesses, hold implications of real significance in tackling 
integrated-within-the-product controls. 
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If sequence control is to be applied successfully, it 
requires, first of all, a knowledge of what can be done 
with it as well as of its limitations. Lack of full informa- 
tion may result in unnecessarily complicating the sys- 
tem or machine. Failure to understand all limitations 
may lead to disappointment and misapplication. The 
great amount of information that control manufactur- 
ers have accumulated in developing and applying 
sequence controls and control devices constitutes a store 
of highly specialized application data available for the 
benefit of all makers of electrically-energized products. 

The inherent possibilities of a completely electrified 
machine are great but, on the other hand, not all 
machines are suitable for complete electrification so 
that many require a combination of electrically and 
hydraulically operated motions. It is for this reason 
that machines may be divided into three classes with 
respect to the type of automatic control used, namely: 
all-electric, combined electric and hydraulic, and hy- 
draulic. In all three types, however, electric power is 
used to accomplish the sequence operation. 

Electric power can be directly translated into two 
kinds of motion—straight-line and rotary. 

Straight-line motion is provided by the solenoid, 
which is limited in power and also in extent of move- 
ment except when its motion is amplified through a 
system of levers. The solenoid, therefore, is limited in 
its application to the operation of valves, clutches, 
locking motions, short indexing motions, and wherever 
only a limited amount of power is required but where 
operation must be positive. The solenoid plays an 
important part in the application of sequence control. 

For rotary motion, there is the electric motor. 
Great advances have been made in motor design, both 
electrically and mechanically, leading to a better adapta- 
tion of motors to machines. Motors of different torque 
characteristics are available, from which must be chosen 
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one that will closely fit the torque requirements of the 
machine. The selection of the right motor is a very 
important detail in the electrification of any machine. 
To control the motor—that is, to start and _ stop, 
reverse, speed up and slow down, and stop the machine 
at a definite point—is a function of the interlocking 
control. The operation of all motors, where more than 
one is used, must be co-ordinated by sequence control. 

The solenoid has acquired a bad name among some 
machine designers, probably because of misapplica- 
tions of this device because these definite limitations 
with which the machine designer should familiarize 
himself. It is impossible to design a solenoid with pull 
characteristics that will meet all requirements, except 
where the solenoid is specifically designed for the 
application, and even then it is beset with difficulties. 

The pull of a solenoid decreases as the length of 
stroke is increased, and the pull increases rapidly as the 
gap is decreased. Hence, the closing action is rapid and 
stores up a great amount of energy which, unless 
absorbed by the work the solenoid performs, results in 
severe hammer blows on the pole faces. Where all the 
work is performed at the beginning of the stroke, the 
solenoid must be sufficiently energized to meet the 
situation, or, in the case of a coil that must be designed 
for continuous duty, a solenoid of sufficient size must 
be selected to give the required initial pull. In either 
case, the large amount of excess power at the end of 
the stroke results in a hammer blow, which should be 
absorbed by a spring. Situations of this nature are often 
found in connection with valve operations and locking 
motion. 

It is well to remember that the solenoid with a pull 
close to the requirements is the best to use for any given 
application. Oversize solenoids may lead to trouble and 
short life. If these precautions are observed in applying 
solenoids to interlocking controls, it will be possible in 
many cases to arrange the pull requirements best fitted 
to the pull characteristics of the solenoid. 
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N this Bradford four-station drilling and tapping 
machine, with sequence control panel in the base, 
after the operator loads the machine he pushes the 
“start’’ button. 
after which the control relay closes and the four drilling 
and tapping units start forward, each returning to its 
starting position when the operation is completed. 
The control panel comprises two reversing switches 
and four starters—one for each of the four units. One 
of the reversing switches is used in connection with 
the plugging relay for the indexing unit, and the other 
reversing switch controls the tapping unit. The five 
selector switches mounted on the right of the panel 
permit the operator to isolate any of the units. Each 
unit can be inched individually by the five push-button 
stations mounted on the extreme right of the machine. 


The machine automatically indexes, 


The machine designer into whom is bred the desire 
for positive mechanical movements should bear in mind 
that, when properly designed and protected, electrical 
and magnetic devices are subject to less wear than 
mechanical devices and can be made positive in action 
over long periods. Gauging operations, for instance, can 
be made to operate with less pressure and greater 
accuracy electrically than by mechanical means, in 
support of which it is only necessary to mention the 
Keller machine. 

The design of a machine depends not only on what 
the machine has to do, but also on how the various 
moving elements are driven. Where _ straight-line 
motions are essential and require a great amount of 
power, such as broaching machines, large shapers, and 
machines of similar type, the preference is for hydrau- 
lic operation. For certain types of presses, all motions 
may be hydraulic, with the sequence of operations 
accomplished electrically by means of pressure switches 
and magnetic valves. 

Machines which use power mainly for rotary 
motions, such as grinders, milling machines, boring 
machines, and drilling and tapping machines, are 
naturally best driven directly by electric motors. The 
number of motors employed is governed by the number 


YDRAULIC- 

FEED two- 
spindle boring ma- 
chine made by 
Moline Tool Com- 
pany for finish bor- ‘ 
ing engine cylin- ~ 
ders. The control 
panel, from which 
the cover has been 
removed, controls 
the various motions 
in the following 
sequence: (1) rapid 
advance of the 
cutters to the work, 
(2) proper feed 
while boring, and 
(3) rapid return of 
the cutters to their 
respective starting 

positions. 
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PECIAL control panel for an automatic crankshaft 

lathe built by the R. K. LeBlond Machine Tool Com- 
pany. The switches and relays provide sequence con 
trol for the two-speed spindle with plugging, reversing 
traverse motor, coolant pump motor, and feed clutch 
solenoid. On the upper left hand corner of the panel 
is a disconnect switch for all motors, this switch being 
operated by a lever from the front of the cabinet cover. 






of motions required and by the advantages gained in 
size, cost, production obtainable, and ease of operation. 
An outstanding example of what can be accomplished 
by multi-motor drives is the modern woodworking 
machine, where all belts and gears have disappeared 
and higher speeds are obtained than are possible by any 
mechanical means. 


Se FUNDAMENTALS OF THE DESIGN PROBLEM 
ctrical oie ' 
+ denne KTER the engineer-designer has determined the 
action best method of drive and, after giving considera- 
we. chin tion to the advantages to be gained, has decided what 
rreater motions are to be directly motor driven, he then deter- 
~~ bs mines the best method of control for the motors and 
ee the manner of obtaining the proper sequence of opera- 

tion. In making his decisions, the following must be 
1 what considered. 
etoun Type of motors and required motor characteristics 
iusto How is the machine set into motion? Is it to be manual. 
eit wk by means of a master switch or push buttons? Or 
a. and is it to be automatic, by means of a pressure switch, 
wdiene- thermostat, time switch, or by interlock with another 
satiaads machine ? 
onttoien How many cycles does the machine make ? 
sashes How many operations per cycle? 

Does the machine start loaded or unloaded ? 
véiiesine Nature of the load—inertia, friction, or both? 


boring 


Ss. are 
" vie : INE diagram (at right) and connection diagram (at left) of sequence control for a grind- 
ss er. After the line diagram is made and carefully checked, the equipment is laid out, 
as shown in the connection diagram, with all parts in their relative positions and termi- 
All wiring is then sketched in by following the line diagram. 


lumber 
nals clearly marked. 
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How is the machine stopped—manually by push button 
or automatically by limit switch or time switch ? 

Must plugging be used for quick stopping? 

Must magnetic brakes be used for quick stopping and 
for holding the machine in position? 

Is indexing required between machining operations and 
for placing work in and removing it from the 
machine ? 

Must reduced-voltage starting be used to prevent shock 
to the machine or to the work? 

Can magnetic clutches be used to advantage ? 

Is setting up required? How closely must it be 
governed ? 

Is speed control required? 

Does the machine require reversing cycles ? 

Are speed changes required during the cycle? 

Are timing cycles required? How accurate must 
they be? 

In addition to these questions, others may have to be 
answered before the design and electrification of the 
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A—Reversing switch (with cover removed) for induction 
motors. When used with sequence control, the switch 
can be supplied without its individual enclosure for mounting 
on a common panel with the other control equipment. The 
closing of one of the two contactors connects the motor to 
operate in the forward direction, and the second contactor 
connects the motor terminals so operation is in reverse. A 
mechanical interlock prevents closing of both contactors at 
the same time. Two thermal relays provide motor overload 
protection. The switch shown will handle motors rated at 
5 hp., 220 volt, and 71% hp., 440-550 volt. 

B—Two-pole solenoid-type relay, rated at 25 amp. Each 
pole has double contacts. When the relay coil is energized, 
both poles close. Relays of this type may be used for energiz- 
ing motor starter solenoids or the solenoids of other relays. 

C—Starter for two speed, separate winding, squirrel cage 
motor. One contactor connects the motor windings to give 
low speed, and the other contactor connects the windings to 
give high speed. The contactors are mechanically interlocked 
so both cannot be closed at the same time. Two thermal 
relays on each contactor provide overload protection for 
both high and low speeds. This starter can be mounted, 
without its enclosure, on any control panel. 

D—Where induction motors can be thrown directly across 
the line when starting, this type of switch is used. It may be 


machine are completed. However, the answers to the 
questions listed will determine the type of control 
required and the necessary method of interlocking for 
sequence. 

In laying out the sequence control, consideration must 
also be given to safety for man and machine—that is, 
overtravel protection, motor overload protection, inter- 
locking to prevent faulty operation, low voltage pro- 
tection to prevent accidental starting of the machine 
after a power failure, interlock on gear boxes to pre- 
vent operation while changing gears, and fixture 
wrench interlocks to prevent operation while loading 
and unloading the machine. 

The next step is to lay out the line diagram for the 
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TYPICAL SEQUENCE CONTROL UNITS FOR AUTOMATIC PRODUCTS 


operated by push buttons, limit switches, relays, thermostats, 
float switches, or other pilot control devices. The switch 
is rated at 15 hp., 220 volt, and 25 hp., 440-550 volt. 

E—The roller arm of this limit switch is deflected by the 
motion of the milling machine table or other object when it 
reaches its limit of travel. A small deflection of the arm 
causes the switch to snap over. This opens or closes the 
circuit, depending on the arrangement of the contacts. Limit 
switches may also be provided with push rods, forked levers, 
or other means of operating. These switches may be used to 
control motors or to operate relays, timers, or other pilot 
control devices. 

F—Solenoids of this type may be used for operating 
clutches and mechanical brakes, to control valves and 
dampers, and for such purposes as pulling locking pins. A 
pulling or pushing force as high as 16 lbs. against gravity or 
19 Ibs. with gravity, can be obtained, with a stroke of 1% in. 
The solenoid illustrated is for use on ac. circuits. 


G—Heavy-duty “‘Start-Stop’’ push button station for use 
with electrified machines. 


H—This precision limit switch holds machine operations 
within extremely close limits. A movement of only five- 
thousandths of an inch is sufficient to operate it. Switches 
of this type must be equipped with snap-action movements 
to insure positive opening and closing of the circuit. 


control. This is somewhat of an art. The line diagram 
furnishes the means of designing the electrical hook-up. 
The word “designing” is used with its full meaning, 
since this must be a step-by-step operation in order to 
avoid sneak circuits as well as to be able to check for 
functioning of the control and also to make sure that 
failure of contact making or breaking will not endanger 
the operator, the machine, or the work. A safe condi- 
tion may not be assured in every case of accidental 
failure, and additional safeguards may become neces- 
sary, such as over-travel limit switches, pilot contacts 
in parallel where sure closing of the circuit is essential, 
or contacts in series where breaking is important. 

In modern control, speedy operation of relays and 
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switches is very important. In cases where any slight 
delay in dropping out of relays results in faulty opera- 
tion, an additional pull-out magnet should be consid- 
ered. Relays and switches should not only operate 
quickly, but also consistently so that when the machine 
is once set up the duty cycle will repeat time after time 
with unfailing accuracy and will insure maximum pro- 
duction. Faster speeds of certain movements, however, 
may not always result in appreciably greater produc- 
tion. For example, if the machine moves at high speed 
traverse and drops into slow cutting speed an appreci- 
able distance from the work, not so much is gained by 
increasing the traverse speed since time would be lost 
in approaching the work at cutting speed. 

Various special means may be used to assure certain 
sequences or to provide certain forms of protection. 
Overlapping of contacts, for example, definitely assures 
that one function will take place before another. Where 
two-wire control is used to simplify the sequence con- 
trol, no-voltage protection can be obtained by provid- 
ing additional relays. If the stoppage of one motor, due 
to overload, will endanger the machine, the overload 
relay contacts must be connected in series to stop the 
entire machine or part of the equipment. For example, 
in the conveyor system all equipment back of the stalled 
motor must come to rest to prevent the overflowing of 
material. 

In working out the line diagram, all the foregoing 
examples can be considered. The line diagram also 
furnishes the means of checking auxiliary contacts on 
the motor control in order to determine the simplest 
arrangement, and it is also of great help in visualizing 
how. standard controls, switches, and relays can be 
worked into the control scheme. It pays to use standard 
and proved control equipment since it reduces cost and 
avoids trouble in the field. However, where special 
control equipment provides an outstanding advantage, 
it should be given serious consideration, particularly 
in connection with machines produced in quantities. 

The working in of limit switches and the selecting of 
the most suitable type for the particular control, can 
best be accomplished by reference to the line diagram. 
Many different forms of limit switches are available. 
There are the heavy-duty types, designed to stand up 
under many thousands of operations at frequent inter- 
vals. Also, there are gear-driven limit switches, which 
can be set up for a definite duty cycle, as well as limit 
switches that will operate on a motion no greater than 
a few thousandths of an inch. 

Limit switches can be classified as to form of opera- 
tion, such as push type, roller lever type, fork and 
track type, and slow motion and snap motion type. As 
regards the slow motion type, these are limited to 
applications where sufficient drift exists to provide 
positive operation ; otherwise the snap action type must 
be used. When in doubt, use the snap action type since 
it will fit all cases. The slow motion switch can be used 
on intermediate motions or wherever the rate of motion 
is rapid enough to insure positive operation. This type 
of switch has the advantage that contact arrangement 
can be provided without additional complications—a 
characteristic not possessed by the snap type of switch. 

Many high production machines make use of the 
indexing operations either for bringing the machine 
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into the correct position for loading and unloading or 
the work into position for drilling, reaming, and tap- 
ping. For this purpose, a number of schemes have 
been successful, such as plugging for position, using 
magnetic brakes, and a combination of plugging and 
braking. Stopping the motor by plugging and revers- 
ing or driving at low voltage against a stop has proved 
very successful in insuring a definite location to start 
drilling and tapping operations. Another scheme is to 
stop the motor ahead of the work position, allowing the 
machine to drift into position, where a shot bolt or 
magnetic brake holds it during the work cycle. The 
drift of the machine will be affected by friction, which 
varies with load and temperature. This, as well as the 
motor characteristic, should be taken into account. 


CLUTCHES FOR FLEXIBILITY 


EQUENCE of operation for some types of ma- 

chines depends on magnetic clutches, which can be 
employed, for instance, for cross-feed motions, tool 
slides, and rapid traverse motions. A multiple of 
clutches may be used to control all functions of the 
machine with a single motor running continuously. 
Push buttons are provided for the different motions 
if manual control is desired for set-up work. On auto- 
matic operation, the entire cycle of the machine is sub- 
ject to sequence control through precision limit 
switches. A single button provides the means to start 
the cycle, and after completion of the work the machine 
returns to its initial position ready for reloading. A 
signal lamp can be provided to show the operator when 
the cycle is completed. 

The control stations for starting a machine or initiat- 
ing a sequence are of great importance. They must be 
positive in action. Their ease of operation and their 
location relative to the machine have a bearing on the 
success of the installation. It is not possible to lay 
down definite rules for the best arrangement, since this 
depends on the type of machine. As a rule, controls 
should be combined close together in a place most suit- 
able for the operator, so that the operation is made safe 
for both man and machine and the operator can have 
a good vision of the tools and the work in progress. 

It should be kept in mind that the number of operat- 
ing means should be kept as low as possible. Where it 
is possible to do so, several control functions may be 
combined into one operating lever. Such arrangements 
often have the advantage that certain related functions 
can be combined which can then be interlocked against 
other functions for additional safety. All control sta- 
tions should be plainly identified so as to eliminate any 
possibility of mistakes. With certain types of machines, 
controls must be operated while the eye is kept closely 
on the work, in which case lever stations with suitably 
shaped handles offer a solution. 

The operation of any control may be indirectly 
affected by the enclosure. It is important to select the 
proper enclosure, whether the control is mounted out- 
side the machine or is built in. 

The bringing of conduits into the control boxes has 
at times been the cause of difficulties in control opera- 
tion. If, for instance, the control was mounted low 


(Continued on p. 82) 
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In the engineering-design of the Hardimeter 
accepted standards of both accuracy and reli- 
ability had to be rigorously revised. To differ- 
entiate between the hard water content of 
virtually zero up to 0.5 grains per gallon Was 
a tough assignment. Solved electrically, of 
course, with product design lessons of value 
for other electrically energized goods. 


ECAUSE such large users of water as laundries, 

carbonated beverage bottlers and sometimes power 

and mining companies (to say nothing of well- 
operated sources of public water supply) find it abso- 
lutely essential to maintain water of a definite “soft- 
ness” an accurate means of measurement and control 
is needed. The Hardimeter is our solution. 

We undertook the preliminary design for an elec- 
trical water testing machine some four years ago and 
the first commercial model incorporated many experi- 
mentally proven bits of knowledge. The design objec- 
tive was to signal the arrival of the end point or the 
exhausted condition of a zeolite water softener. To 
effectively render this service a useful differentiation 
between a water of practically zero calcium and mag- 
nesium content and one with only eight parts per mil- 
lion (0.5 grains per gallon) was required. A responsive 
photoelectric cell and a high sensitivity galvanometer 
have been combined in our most recent model to offer a 
high precision commercially satisfactory unit with 
sufficient ruggedness to permit shipment and _ installa- 
tion without the services of a Ph. D. in Physics. 

The widely used zeolite process of softening water 
depends upon zeolite, a silicious chemical compound, 
whose outstanding characteristic is that of being able 
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to remove calcium and magnesium from water, by 
replacing them with a chemically equivalent amount of 
sodium. In the course of this base exchange there 
arrives a time when water passing through the mineral 
bed is not effectively so treated. The effluent from the 
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oftener begins to show a small percentage of calcium 
nd magnesium and this percentage then steadily in- 
creases in value and would ultimately arrive at total 
ineffectiveness with a raw water output. Practically, 
the process calls for regeneration of the zeolite before 
the calcium and magnesium value in the output is 
ereater than about 50 parts per million. Backwashing 
is the first phase of the cycle, accomplished by reversing 
the direction of flow through the bed, and this is fol- 
lowed by a thorough stirring and cleaning, after which 
the flow is made normal and a saturated solution of 
sodium chloride injected and carried through to drain. 
This results in the calcium and magnesium being re- 
stored to solution while the sodium is held by the 
zeolite. The former, together with the excess brine 
pass into the drain. The softening equipment is now 
ready to be returned to service with completely restored 
softening properties. 

It is the function of the Hardimeter to indicate 
both the zeolite exhaustion point and the rinse com- 
pletion point. Basis of the system employed is the 
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OW the Hardimeter works. Water sample 

enters test cell and is photo-cell examined 

after chemical treatment. Contact type galvano- 
meter offers operating medium. 


light blocking effect of a sample of the water when 
combined in a test cell with a measured amount of 
reagent. This compound is of the soap variety, water 
clear and standardized. 

Previous arrangements, far from satisfactory, sought 
to consolidate relays, switches, timing cams and driving 
motors in a space entirely too small for convenience 
and with undesirable physical location of the relays and 
transformers. It was imperative that such items be 
above the reagent pump, test cell and their associated 
connections. In this manner a leak would do no dam- 
age to the electrical contacts and circuits. Accessibility, 
for various adjustments during operation, is vital to 
good performance. Hence much time and thought was 
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given to the proper orientation and location of all 
screwdriver slots and knobs. In place of a relay with 
closely packed switch arms, one is now employed with 
liberal spacing which reduced the possibility of mal- 
functioning. 

There is nothing outstanding about the frame work 
of the assembly mounting. A few modifications of a 
standard telephone channel rack and it is suitable for a 
Hardimeter. However, the weight of the various com- 
ponents and the rigidity necessary to reduce the hazard 
of leaky copper tube connections dictated a front panel 
of 4 in. thickness. A dust tight case fits over the back, 
thus excluding dirt from contacts and light from the 
photocell. 

The optical system required a condensing lens, but 
here was one more item of upkeep to be eliminated if 
possible. Experimental evidence pointed to the fact that 
there was available many times the required amount of 
light from the 32-volt, 25-watt lamp operating on 24 
volts. The correct beam was therefore obtained by 
causing the light to pass through a cylindrical tube in 
a shield. While this is 
a most inefficient sys- 
tem, it admirably ful- 
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extremely long fila- 
ment life is obtained. A service-free feature. 

During the run of a softener, particularly in the larger 
sizes, there is no need for testing any short intervals. 
Therefore, a timer has been incorporated which per- 
mits any desired test interval to be selected between 
two and twenty minutes. Even with the longer time 
interval, the maximum over-run of a treatment plant 
will be but a few percent, while the saving on equip- 
ment is considerable. Since the exact time between 
tests is of no importance, a simple but effective timing 
means was devised by employing the heating and cool- 
ing of an aluminum block and the associated movement 
of a bimetal strip. Two of these timers are employed 
in each Hardimeter. One determines the time between 
individual tests while the other inserts a dead time dur- 
ing regeneration so that only the latter part of the brine 
rinse will be checked. This delayed action prevents 
the excessive precipitation within the glass test cell that 
would otherwise occur if sampling were made through- 
out the rinse period. 

Early on the redesign it became apparent that a 
synchronous motor would have to perform a twenty 
second period of duty at the same point in each test 
cycle. As the length of the cycle could be adjusted at 
will from two to seven minutes, only the initial or 
starting impulse to the motor should be used. This 
power signal was regulated by a cam so that it could 
never be over 12 seconds in length. With this cam 
starting the motor and a pair of sustaining or carry- 
over contacts on the slide framework, the motor runs 
until the slide returns to its original position. The 
main feature of the arrangement is its simplicity and 
unfailing operation of the synchronous motor for its 
full 20 seconds at the proper time in a test cycle of any 
chosen duration. 

A careful investigation of early experimental data 
revealed that an accumulative error was entering which 
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LIGHT TUBE 
lee) 388) 


25 WATT LAMP PHOTO CELL 


| SAMPLING CELL 
AND WIPERS 


TO GALVANOMETER 





T° insure reliability and uninterrupted readings, 

the light source is operated at considerable 
under-voltage and the sampling cell contains 
motor-operated wipers for the inside surfaces. 


seriously affected the photocell output voltage. Further 
study brought forth the fact that the inner surface of 
the sampling cell was being coated with a film of soap 
precipitate after each test. This cloudiness or fogging 
built itself up with time and soon a soft water would 
cause a “Hard” alarm signal. A mechanical wiper was 
fitted with two phosphor bronze arms and made to re- 
volve by a universal connection to the main shaft of 
the timing motor. By proper placing of these wipers 
with respect to the “On” of the light beam, no moving 
shadows were cast on the photocell surface. Measure- 
ments could then be taken on the fly with remarkable 
ability to duplicate at will. Henceforth all galvanometer 
deflections were inversely proportional to the “hard- 
ness” of the water. 

The galvanometer is a commercially available instru- 
ment built to specifications only in the matter of coil 
resistance, sensitivity and the frequency of jaw contact- 
ing. There are no pivots, as the movement is sup- 
ported by taut suspensions. Thus, the most delicate 
part of the whole assembly has rendered trouble free 
service. Perhaps one good reason for this is that the 
contacts always make, but never break a circuit. The 
electrical paths through the various relays are such that 
immediately upon being brought into play, all gal- 
vanometer contact current is relieved. 

When a softener is found “Hard” and the alarm is 
sounded, the Hardimeter must lock itself out and re- 
main dormant. By the use of auxiliary contact arms 
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WO functions are served by the thermal delay 

timers. One gives regulated 2 to 20 minute 
intervals between normal effluent readings. The 

other, delays sampling until late in the cycle. 


on the various relays this is accomplished only after 
the present test cycle has been completed. This follow- 
through action places it ready to begin the new test 
at the exact starting point of the next cycle. Here is 
a vital feature inserted electrically before performing 
a chemical test on a fresh sample. 

When starting the regeneration process, the operator 
turns a “Hard-Soft” switch from the “soft” to the 
“hard” side. After a lapse of time, as determined by 
the “brine interval timer,’ the Hardimeter starts a con- 
tinuous series of test cycles. The difference between 
these continuous checks and those intermittent ones pre- 
viously described is that now the machine is searching 
for soft instead of a hard water. As all control circuits 
are interlocked, all water samples are taken from the 
softener being regenerated, and since the alarm is elec- 
trically inverted, it will indicate when the brine is rinsed 
out and the softener can be returned to service. The 
Hardimeter then clears all locked-in relays and rests 
dormant until switched back to the “S” side of the 
control. 

To further assist the operator of a water treating 
plant, the unit is provided with pilot lamps. A glance 
will tell which tank is being tested and whether or not 
it is in need of regeneration. A lamp bearing a numeral 
shows the tank on test and a red jewel to the right, 
if lighted, signifies that the tank is hard and should be 
reconditioned. Galvanometer action is observed through 
a central glass covered hole in the second panel. A 
small lamp within its dust tight cover permits the action 
to be viewed at all times. A three months’ supply of 
regeant is contained in the five gallon bottle on the left 
side of the rack. The drain lines and cup are on the 
right and allow the operator to observe the rate of 
sampling. 

All power connections are made within the conduit 
box at the top center. The two % in. copper tube 
connectors on the right and left sides are for the re- 
spective zeolite tanks. In passing, it should be added 
(Continued on p. 92) 





YNCHRONOUS motor timing of the sampling 
cycle is secured with cam and slider arrange- 
ments, as illustrated. Contact “S’’ is broken upon 
completion of the 20 second test cycle. 
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Because machine controls are more complicated and involve more 





inter-relationships than do those of simpler products, the discus- 
WHEN ONE THING aes ap jpiciege: ; 
sion of sequence operation controls by Chief Engineer Wilms of 


FOLLOWS ANOTHER Allen-Bradley, in this issue, logically tackles automatic operations 


from the machine tool standpoint. Thus both diversity and in- 





clusiveness are gained. The well-reasoned approach to the problem 
which he offers is moreover widely applicable. 

Here, again, to have defined the limits of a specific engineering- 
design problem with regards to performance required, contingencies 
to be met and hazards to be overcome is to have gone a long way 
toward knowing the ultimate character of the anticipated product 





fee development. 
ae In all those truly noteworthy product design articles, of which 
See is ELECTRICAL MANUFACTURING has published many in the past five 
yrming years, the importance of a design program for that particular product 
“in the works” has been repeatedly established. It can also be quite 
erator clearly shown that the degree to which the objective is met is 
to the scarcely more significant than the clear prior indication of the ob- 
a jective itself—to serve as a pattern, guide, inspiration and goal. 
etween 
es pre- Perhaps “sequence controls’ savor of that jargon which engineers 
rching WHEN AUTOMATIC sometimes adopt to bundle all related ideas of a type in a common 
‘ircuits AUC, basket leaving the layman bewildered as to just what is meant, as 
ao THERE ARE SEQUENCES well as to what is included. Essentially, sequence controls mean | 
rinsed anything that leads to securing two or more automatic operations 
The in an electrically-energized product, large or small, heavy or light 
1 rests duty, where motors, heat, light, instrumentation, electronic elements 
of the . or combinations of any or all are called for by the anticipated serv- ! 
ices of the complete product. 
at Nothing could be more fundamental, perhaps, toward the gain- ! 
aa ing of desired performance results. Nothing, in the engineering- | 
umeral : design of electrically-energized products, can be more elusive than | 
right, this often mishandled, basic fundamental in related, repeating 
uld be operations. | 
1rough 5 ) 
si - : Last October, in the Fifth Annual ELectricAL MANUFACTURING 
ti a | TELEVISION Product Design Number, there appeared a deliberately provocative | 
he left / viewpoint in regard to trends in that newest of industry wonder 
on the / ONCE AGAIN children—tTelevision. Donald Deskey, Industrial Designer, gently | 
ate of chided the makers of then current television receiving sets for their 
dogmatic adherence to pre-established audio counterparts. He sug- | 
‘onduit : - . . ae 
aie : gested that television progress, commercially, might be waiting ' 
ete upon projected television images rather than intercepted ones and | 
added : that localized and individualized personal “seeing’’ by video might | 
be another development. | 
It is interesting that the first of these suggestions proves to be 
a matter of considerable activity in the research laboratories at pres- 
ent. Furthermore, the conclusion is fair that television borders 
upon significant new announcements and that progress, long all- 
but-halted, may undergo a welcome and vitalizing speeding-up. 
TURING APRIL 1940 











































































ESIGNED to meet with precision and certainty 

the requirements of a wide range of diversified 

applications, electronic tubes are extraordinarily 
versatile, sensitive and accurate devices. Many types, 
for example, possess characteristics which enable them 
to function as non-mechanical contactors, sensitive re- 
lays, resistors, rectifiers, inverters, or voltage regulators 
in a large number of industrial and product control 
applications. Other types function as oscillators, ampli- 
fiers, mixers, detectors, etc., in radio broadcast re- 
ceivers. Still other types serve mainly as light sources, 
indicators or oscillographs. In addition, many tubes 
in these various groups are capable of performing sev- 
eral functions, often simultaneously. 

Regardless of what function they may perform, how- 
ever, all electronic tubes possess in common an electron- 
emitting electrode, or cathode, and one or more addi- 
tional electrodes—all contained in an envelope which 
may be made of glass, metal, or a combination of glass 
and metal. These tubes may be classified according to 
structure, or they may be divided into groups according 
to whether they are evacuated, gas-filled, or contain an 


element which vaporizes in the bulb. 
RECEIVING TUBES IN MANY FORMS 


IGH VACUUM electronic tubes employed in mod- 

ern radio receivers are classified according to the 
number of their electrodes. Two electrode tubes, 
containing simply a cathode and an anode (plate), are 
called diodes, and are used in ac. receivers to convert 
ac. to de. for supplying “B”, “C’’ and screen voltages 
to the other tubes in the receiver. They are known as 
half-wave rectifiers, since current can flow only during 
one-half of the ac. cycle. Tubes having two plates and 
one or more cathodes permit current to flow during 
both halves of the ac. cycle, and are called full-wave 
rectifiers. 

In the high-vacuum diode, not all of the electrons 
emitted by the cathode reach the plate. Some return 
to the cathode while others remain in the space be- 
tween the cathode and plate for a brief period to form 
the effect known as space-charge. This charge impedes 
the passage of electrons coming from the cathode, so 
that a higher plate voltage is required to produce a 
given plate current than would otherwise be necessary 
if the space charge were not present. In order to 
minimize this effect, some tubes are designed with a 
very small space between plate and cathode, the radial 
distance being only about 0.02 in. Other types, known 
as mercury-vapor rectifier tubes, contain a small amount 
of mercury which is partially vaporized when the tube 
is operated. lonization takes place due to the bombard- 
ment of the mercury atoms by the electrons leaving the 
cathode, and the positive mercury ions thus released 
neutralize the space charge. 

When a grid is placed between the cathode and plate, 
the tube is known as a three-electrode tube, or triode. 
The function of the grid is to control the amount of 
current flowing from the cathode to the plate. These 
tubes are essentially power amplifiers, since a small 
variation in the voltage applied to the grid can cause 
a wide variation in the plate current. They are also 
used as detectors, oscillators and rectifiers. The grid, 
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Basic elements in an ever-increasing field of 
control applications, as well as in their 
more familiar use for radio broadcast 
receivers, high vacuum and gas-filled elec- 
tronic tubes are available in a wide range 
of sizes, forms and characteristics. Here is 
a first-aid-to-the-specifier discussion of those 
types, together with indications of their 
primary operating functions. Of funda- 
mental significance to the engineer-designer. 


plate, and cathode of a triode form an electrostatic sys- 
tem, each electrode acting as one plate of a small con- 
denser. In high-gain radio-frequency amplifier circuits, 
the capacitance between the grid and plate may produce 
a coupling effect between the input circuit, the circuit 
between grid and cathode, and the output, the circuit 
between plate and cathode. This coupling is unde- 
sirable in an amplifier as it may cause instability and 
unsatisfactory performance. 

In the four-electrode tube, or tetrode, an additional 
electrode, called the screen, is mounted between the grid 
and the plate and acts as an electrostatic shield between 
them. This screen is operated at a positive potential 
and tends to minimize the grid-to-plate capacitance. 
Over a certain range it also makes the plate current 
largely independent of plate voltage, and hence it is 
possible to obtain much higher amplification with this 
tube than with a triode, 

The presence of the screen grid offers a strong at- 
traction to electrons freed from the plate by secondary 
emission especially if the voltage swings lower than the 
screen voltage. This results in a limiting of the per- 
missible plate-voltage swing for tetrodes and in a lower- 
ing of the plate current. In the five-electrode tube, or 
pentode, the plate-current limitation is removed by the 
addition of an electrode known as a suppressor grid. 
This grid is placed between the plate and the screen 
and is of negative potential. It is normally connected 
to the cathode and tends to slow down the flight of 
the secondary electrons and divert them back to the 
plate. In radio-frequency amplifier tubes, the sup- 
pressor grid permits high voltage amplification with 
moderate values of plate potential, while in power-out- 
put pentodes it makes possible a large power output 
with a relatively small input voltage. 

The foregoing tubes constitute the basic types used 
in radio receivers. Many additional forms of multi- 
electrode tubes are used, however, which combine in a 
single envelope two or even more tubes. Thus, there 
are diode-triodes, triode-pentodes and numerous other 
combinations. These types are intended either to give 
optimum performance in a particular application, or 
to save space by combining in one bulb functions which 
formerly required two or more tubes. For example, 
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ne special type, used to change frequencies in a super- 

heterodyne receiver, has seven electrodes exclusive of 
he cathode. In this tube, the plate current is varied at 
two different frequencies at the same time. Another 
tube makes use of the proper spacing and focusing of 
electrodes to direct the electrons along definite paths. 
This type is known as a beam power tube and contains 
a cathode, a control-grid, a screen, a plate and, option- 
ally, a suppressor grid. It has the efficiency of the 
pentode for power purposes, combined with the low dis- 
tortion of the triode. 


FOR ACCURATE RECEIVER TUNING 


ELATED to multi-unit tubes are the electron-ray 

types. These are the familiar “magic eye” tubes 
used as tuning indicators in radio receivers. One design 
combines a triode amplifier with a fluorescent target 
which operates at a positive voltage and attracts elec- 
trons from the cathode. These produce a glow on the 
fluorescent coating and cause the target to appear as a 


BASIC CHARACTERISTICS OF ELECTRONIC TUBES 





No. of Vacuum 


Function of Tube Electrodes | or Gas 


Type of Tube 


5 Detector, Rectifier |~ Diode 2 or more | Vacuum 
=| Detector, Ampli-  ‘Triode 3 Vacuum 
Y| fier, Oscillator 
a Radio frea. Tetrode, Pentode 4or 7 Vacuum 
@ amplifier 
8 Power amplifier Pentode 5 Vacuum 
s| Detector, amplifier |~ 
& and AVC. control | Multi-electrode Up to 8 | Vacuum 
9| oF combination 
<5, oscillator and mix- 
oO 
_ae|_er, ete. 
Tungsten filament 2 Gas 
Mercury vapor 2 Gas 
Rectifier 
Diode 2 Vacuum 
eC 
O 
5 Igniter tube, thy- 3 or 4 Gas 
2 ratron, grid-glow 
a Triode 3 Vacuum 
<_| Inverter 
6 Thyratron, grid- 3 Gas 
2 glow a 
5 Power amplifier Triode, Pentode, | 3 or more | Vacuum 
* etc. a 
= Glow-tube 2 Gas __ 
<a Phototube 2 Either _ 
£| Variable resistor, | Triode 3 Vacuum 
0 switch or contac- 
jot Baad Thyratron, grid- 
= glow, igniter- 3 Gas 
| 8 tube, cold-cath- 
la ode 
Indicator Electron-ray 4 and Vacuum 
target 
Oscillograph Cathode-ray Electron | Vacuum 
gun and 
screen 
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A ray-control electrode is mounted be- 


ring of light. 
tween the cathode and the target. When the potential 
of this electrode is less positive than that of the target, 
electrons flowing toward the target are repelled and fail 
to reach that portion behind the electrode. Since the 
target does not glow where it is shielded from electrons, 
the control electrode casts a shadow angle which varies 
from approximately 100 deg. of the target to zero deg., 
depending on the difference in potential between the 
electrode and target. In application, the control elec- 
trode potential is determined by the voltage on the grid 
of the triode section. When this voltage changes in a 
positive direction, the shadow angle widens, and when 
it changes in a negative direction the shadow angle 
narrows. 

Nearly all of the electronic tubes which are used in 
industrial and product control applications fall within 
the two-electrode or three-electrode classification. Four- 
electrode tubes are finding increasing use, however, due 
to their better stability. Five-electrode tubes do not 
seem to be of particular value in the control field except 
in applications involving control by exceedingly small 
energy input where they may be important because of 
their powerful amplifying characteristics. 

Two-electrode tubes are widely used for providing 
a source of direct current in applications where alter- 
nating current only is available. They are generally of 
the gas-filled or mercury vapor type, since high-vacuum 
diodes are suitable only for 
handling small currents. A 
large class of two-element 
rectifiers are designated as 
hot-cathode, arc - discharge 


Impulse Power as : 
— Watts tubes. These tubes are built 
Ke oc te Watts in sizes ranging from 10 
watts to 100 kw., with cur- 
Ac. or De. Watts 


rent ratings ranging up to 
‘ — 250 amp. (average curre 
Watts 250 amp. (average current). 






“Ac. or De. a : 
7 There is a corresponding 
Ac. or De. Watts variation in tube structure 
and design, ranging from 
glass-enclosed, argon - filled 

Ac. Watts (low- tubes to metal-enclosed mer- 
___|__voltage) cury vapor ones. 

Ac. a Another group of gas- 
Ke. | Kw. (High- filled, two-electrode tubes, 
ae __voltage) | designated as cold-cathode 

Ac. Kw. (High- glow tubes, have a variety 
gern fa of applications. One type, 

De. Kw. (High- : et te 

voltage) used for the production of 
~~ Kw. (High- | modulated light in the re- 
ala current) cording of sound on motion 
Ac. or De. Watts 


picture film, consists of two 


parallel plane _ electrodes 


Light "ccna | placed closely together so 
Manuel or | Wess that discharge occurs be- 
_auto. — a tween the outer surfaces 
Manual or Watts rather than the inner ones. 

— Ke In operation, the cathode 

is covered with a_ uni- 
Ac. or De. Watts form glow. Another design 
_ poco employs a_ solid cylinder 

Ac. or De. Watts 


cathode which fits within a 
thin, cylindrical anode and 
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COMPARISON OF TUBE TYPES 


Gas-Filled Mercury-Vapor 


Limited to lower voltages be- | Used for high voltage applica- 
cause of tendency to arc-back. 


Characteristic 


eae High-Vacuum 
Applied Voltage 


Used with high or low volt-_ 
| tions. | ages. 


‘Current Handled char 


lonization minimizes space charge and permits larger currents to | Current limited by space charge 


be handled. _ 
Relatively low, 
Unaffected by temperature 
changes. 


“Internal Voltage Drop 
Effect of Temperature 


| Low. | arson | High. 
| Critical to temperature changes. 


effect 


Unaffected by temperature 
changes. 





‘Effect of Grid 


appreciable influence over current flow. To stop current, anode 
voltage must be lowered sufficiently to allow tube time to deionize. 


is insulated from the anode by mica. Discharge takes 
place between a cone-shaped crater, located at the outer 
end of the cathode, and the outside of the anode. 

These tubes have a definite voltage at which glow 
will start which ranges from about 75 volts up, depend- 
ing on the design. There is also a definite voltage 
drop between electrodes during conduction which is 
fairly constant over a range of current. Hence, glow 
tubes are sometimes used as simple voltage regulators. 
Another application is in the protection of electrical 
equipment against surge voltages. Here, the glow tube 
is connected across the device and serves as a by-pass 
for surge voltages above its ignition potential. These 
tubes may also be used to dissipate the energy released 
when an inductive circuit, such as an electro-magnet 
or generator field coil, is opened. In addition, some 
types are furnished with a grid in order to provide 
electrostatic control of the glow. 

High vacuum, three-electrode tubes are used largely 
as power amplifiers or as relays. They find application 
in bridge circuits for automatically testing resistors in 
manufacture, viscosity measuring circuits, photocell 
amplifier circuits, and as time-delay relays. In conjunc- 
tion with a bimetallic strip, they can be made to control 
the temperature of small oil and air baths. They are 
also employed in motor field control circuits, noise 
meters, protective circuits, and to control cathode spray- 
ing in tube manufacture. In such applications, distor- 
tionless amplification may be of minor significance since 
in many cases the greatest change in plate current with 
a given grid voltage is what is sought. Hence, most 
industrial triodes are biased to give a small plate current 


without grid excitation and a large plate current when 
the grid is excited. 


WHERE HEAVIER CURRENTS ARE INVOLVED 


AS-FILLED, three-electrode tubes fulfill many 

product control functions. Mercury vapor types 
are used for high voltage applications, while neon or 
other gas filled tubes are restricted to the lower voltages 
because of their tendency to flash back, or conduct cur- 
rent during the portion of the cycle when the anode is 
negative. Gas filled tubes have the advantage, how- 
ever, of not being greatly affected by changes of tem- 
perature while mercury-vapor types are critical to 
temperature changes. These tubes differ from the high 
vacuum triode in that the grid has only one function; 
to control the initiation of flow of anode current. If 
the grid is held more negative than some critical value, 
positive potential may be applied to the anode without 
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Once critical value of grid voltage is exceeded, breakdown | Grid has complete control over 
occurs, and gas becomes conducting. Grid then has no further | plate current. Small variation 
| 


in grid voltage causes wide 
variation in plate current. 


initiating gas conduction. When this critical value is 
exceeded, however, breakdown occurs, the gas becomes 
conducting, and the grid can exert no further appreciable 
influence on current flow. This is due to the presence 
of positive ions which neutralize the electrostatic action 
of the grid. When current flow must be stopped, it is 
necessary to lower the anode potential sufficiently to 
allow the tube time to deionize. 

One of the most useful types of gaseous triodes, the 
thyratron, may be described as a hot-cathode, gas-filled 
rectifier incorporating a control grid. In this tube, 
when an ac. potential is applied to the anode, the grid 
has a chance to regain control once during each cycle, 
and can delay starting the arc for as long a period dur- 
ing the cycle as the grid is sufficiently negative. There- 
fore, if the grid is also supplied with an ac. voltage, 
the point in the wave at which current begins to pass 
in each cycle may be controlled by the phase relation 
between the grid and plate voltages. Thus a phase 
shift of the grid voltage through 180 degrees will vary 
the rectified current from zero to a maximum of half- 
wave rectification. 

The thyratron gives fine control of rectified current 
and is widely used in stage lighting and flood-lighting 
applications. It is also used considerably in resistance 
welding controls, for the inversion of direct to alter- 
nating current, and as a sensitive relay in numerous 
industrial control circuits. In this latter application, it 
may be pointed out that the thyratron requires a certain 
heating time to bring the cathode to operating tempera- 
ture. Hence, in relay application, the cathode must 
be maintained continuously at electron emitting tempera- 
ture, even though the operating periods are brief and 
intermittent. 

Another form of gas-filled, three-electrode tube is a 
pool-type, mercury arc rectifier having a special control 
electrode or igniter for initiating the arc. This electrode 
has a point dipping into the mercury pool, and a lead 
which is insulated and brought out externally. When 
sufficient potential is applied between the igniter and 
the cathode, an arc is initiated which transfers to the 
anode. The phase relation between the ignition voltage 
and the anode voltage may be varied as in the thyratron 
to give either full or partial rectification. The applica- 
tions of the igniter-tube are similar to those of the thy- 
ratron but with the difference that where the thyratron 
is capable of supplying peak current in the nature of 
amperes, the igniter-tube is inherently a high-current 
device and is capable of supplying peak currents up to 
thousands of amperes. It also requires a minimum 

(Continued on p. 88) 
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SEGRE RAS EES 


Resourceful thinking may be reflected in the 
engineering-design of the complete elec- 
trically-energized product or it may be 


evident in some special phase of the design. 
A quick review of specific accomplishment. 





@ Though mercury switches are usually operated by tilting, engineers 
for Shaket (an automatic cocktail shaker) mounted one here so that 
tapping the glass within the shaker initiates an 800 per min. up and 
down oscillation. When the glass is tapped down the mercury makes 
contact and a solenoid pulls the platform down. Near the bottom 
of the 3 in. vertical stroke the mercury has broken contact and a 
spring lifts the platform, restores the contact and re-energizes the 
solenoid. The cycle thus repeats itself indefinitely. Continuous tests 
up to 30 hrs. and 4,300,000 oscillations without impairment of 
the switch. Photo courtesy of Durakool, Inc 


























@ Compact, yet 
accessible, the hy- 
draulic and electri- 
cal elements of this 
Moline Tool Com- 
pany precision bor- 
ata ing machine are 
; Mm carefully arranged 
a 2 WS - : for segregation on 
oa the rear of the main 
: upright. Top: relay, 
eye contactor, trans- 
former, fuse and 
telephone-type con- 
trol wiring  sub- 
assemblies. Bottom: 
main electric drive 
motor for hydraulic 
system, hydraulic 
unit, valves, con- 
trols, etc. Full elec- 
trical and mechan- 
ical interlocks pro- 
tect operation. 
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@ Push a button on the dash of your car and the 
garage doors unlock and open while at the same time 
the garage lights go on. The car need not even stop 
to accomplish this. Reversal of operation when leav- 
ing. Only your car's transmitter can link with its tuned 
receiver to do this. To make such a system practical 
it had to be very simple. Note simplicity of required 
elements, arrangements on car, drive and garage. 
Doors are motor-operated, of course, in this unusual 
product development by the Barber-Colman Company. 


@ Automatic temperature controls for both single and double 
heater units on this Package Machinery Company cigarette 
pack cellophane wrapper offer one key to the high speed 
performance of this product. Three, flexibly-mounted, 
electrically-heated plates seal the cellophane on 220 pack- 
ages per minute. Main drive is a 44 hp. motor. Thermostat 
panel conveniently mounted for instantly adjustable control 




























































SSENTIAL 
components of 
the new Blake 
industrial flash- 
light as shown 
in (A) the two- 
cell type and 
general appear- 
ance as indicated 
(B) in the two- 
and ___ three-cell 
units. 


A 


That was the objective and result in the 
engineering-design of the Blake industrial 
flashlight. But to take such selling words 
as pre-focused, insulated, durable and 
reliable and make them mean demonstrable 
engineered performance as shown alike in 
light-output and abusive-use tests was the 
real accomplishment. Here is the designer's 
own story of how it was done. 


ESIGNED for use by electricians, mechanics, 

plumbers, filling station operators, seamen, con- 

struction workers and similar hard users of such 
a product, our new industrial flashlight features, pri- 
marily, not “style” but “utility.” It is therefore above 
all else a functional design. 

To be of real value and assistance to its prospective 
user, an industrial flashlight must be rugged, durable 
and capable of withstanding definitely abusive treat- 
ment. It must be convenient to handle and simple to 
operate and adjust. However, elementary principles 
of merchandising must be remembered. In glancing 
over a dealer’s display, the eyes of the prospective pur- 
chaser are attracted most readily to that flashlight whose 
contours are most pleasing and whose external surfaces 
are the brightest and the cleanest. 

With these thoughts in mind we have designed and 
recently placed on the market a model intended to give 
the most light for the least money. This flashlight in- 
corporates first, the greatest number of “utility” fea- 
tures possible ; and second, the necessary “appearance” 
factors to attract the eye of the prospective purchaser. 

The light projecting unit of this flashlight is of most 
vital interest. Our design involves an improved silver- 
plated, zinc alloy die-cast reflector and pre-focused lamp 
assembly. 

To understand the advantages of the pre-focused 
flashlight, it should be remembered that the only reason 
for a focusing adjustment on a spotlight is to compen- 
sate for inherent manufacturing variations in the lamp 
and its mounting as well as in the reflector and related 
flashlight parts. Thus, the pre-focused lamp was de- 
veloped to control more closely the variable factors in 
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its manufacture. With such a light source of refined con- 
struction available, we designed a parabolic reflector 
and lamp mounting of extreme accuracy and refinement 
which could be assembled as a complete unit indepen- 
dent of the flashlight case. Once the lamp is placed 
in the reflector assembly, no adjustment is required to 
project a concentrated spot of evenly distributed light 
over an extremely long range. 


DVANTAGES of pre-focused flashlight construc- 
tion may be more clearly understood if the as- 
sembled reflector unit and its parts are briefly described. 
The pre-focused lamp is of such accuracy that the loca- 
tion of the light center is held to a tolerance of only a 
few thousandths of an inch at 0.250 in. from a flange 
on the base of the lamp. To parallel this pre-focused 
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lamp in accuracy of manufacture, a rugged die-cast re- 
flector was designed around the equation of a parabolic 
curve; y* = 4ax, where the constant a = 0.250 in. and 
locates the focal point of the parabolic surface of revo- 
lution from the apex of this curve. In order that the 
light center of the lamp will coincide with this focal 
point of the reflector, a recess is included at the apex 
of the reflector to receive the flange of the lamp base 
and the location of the bottom wall of this recess is 
0.250 in. = 0.002 in. from the focal point of the re- 
flector ; and the plane of this bottom wall is absolutely 
perpendicular to the axis of revolution of the parabolic 
curve. Means are then provided to urge the lamp base 


flange firmly into this recess and to releasably retain 
it in this position. 


As a result of this arrangement, 





ERE is the way that the improved 
pre-focused reflector lamp assem- 

bly has been engineer-designed (A). 
The photometric diagram resulting is 
ideally expressed (B) by conformity 
with true parabolic conditions. Older 
forms of pre-focused lamp assemblies 
(C) produced crude results. (D) The 
important of parabolic light reflecting 
surfaces, particularly at points close 
to the apex is here shown. (E) In 
this test device exhaustive and 
highly conclusive studies were made 
of reflector surfaces and lamp align- 
ments; See also accompanying text. Cc 


any lamp or reflector may be interchanged at will and 
still project an excellent spot of light with no qualify- 
ing adjustment. 

Combination of high lamp candle-power, effective re- 
flecting surface and maintained accuracy of construc- 
tion results, with only two dry cells, to offer 90 foot- 
candles at 6 feet and it is possible to read the small 
print of a newspaper, in otherwise extreme darkness, 
by the light of this unit at a distance of 400 ft. 

Since our first die-cast reflector was designed and 
manufactured nearly two years ago, we have conducted 
a series of tests with the aid of special test fixtures 
which enable us to observe samples of the filament 


image projected by any portion of the reflecting sur- 
face of a reflector and lamp. The set-up also enables 
us to mount a lamp in a reflector so that its light center 
may be moved into any location in three dimensions 
Sample 


about the focal point of the parabolic reflector. 
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reflectors were distorted in various ways, ideal rela- 
tions between lamps and reflectors were approached 
and the quality of the projected spot of light was ob- 
served on a hooded screen. By these empirical methods, 
we have proved beyond a doubt that the bottom or 
the apex of the parabolic reflecting surface is the most 
critical portion as it affects the concentration of the 
spot of projected light and its light pattern. 

The company that manufactures our die-cast reflec- 
tors went to great expense the first part of this year 
to build a complete new set of tools to mold them. 
These new tools incorporated the ‘results of experience 
obtained with the old tools, so that we now have an 
excellent dense casting with a notably fine surface hav- 
ing a minimum of heat marks. 





Our experiments have convinced us that slight de- 
viations from the theoretical parabolic curve may be 
made near the mouth of the reflector without affecting 
the spot of projected light too adversely. However, 
when liberties are taken with the contour of the re- 
flecting surface down in its critical bottom portion, pre- 
viously referred to, then a faulty spot of projected light 
may be the result. On our reflector this critical portion 
is that area included by an imaginary circle of approxi- 
mately 34 in. diam. 


TO SECURE SIMPLICITY OF PARTS 


RIEFLY, the related parts of the reflector and lamp 
mounting assembly are as follows: <A threaded 
brass shell is secured to the reflector by means of three 
studs cast integral with it and spun over the edge of 
holes in the bottom wall of the threaded shell through 
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which they project. Mating with this threaded shell 
is another similar brass shell which carries a cone- 
shaped helical spring of cadmium plated steel wire. 
The free smaller end of this spring rests against the 
flange of the pre-focused lamp and urges it firmly, yet 
resiliently, into the recess in the reflector. A shallow 
recess in the bottom wall Of this second shell locates a 
fibre washer which, with the aid of a second like washer, 
a reinforcing cadmium plated steel washer and a rivet, 
insulates from and secures to this shell a small cup- 
shaped shell which retains the lamp tip contact. This 
latter is a noteworthy improvement over the contact 
previously used in our reflector assembly. For this 
purpose, a small cone-shaped helical brass wire spring 
is retained in the cup-shaped shell.. The last coil of 
the free end of this spring encircles the lamp tip ter- 
minal and makes a firm but releasable electrical contact 
at this point without tending to tip the lamp as did the 
“U” shaped flat phosphor bronze strip previously used. 
To complete the assembly, an annular broken ring of 
channel-shaped vulcanized fibre surrounds the rim of 
the reflector to insulate it from the inner metal case of 
the flashlight and this also acts as a resilient cushioning. 
This annular fibre ring and the two small fibre washers 
previously mentioned are the only insulating members 
in the electrical circuit of this industrial flashlight. 


















AMP, cell, lens or switch e 
replacements are easy mat- 
ters. The synthetic rubber 
hood rolls back (A) to give 
access to the threaded brass 
lens ring which is first re- 
moved. The lamp and reflector 
assembly is then (B) immedi- 
ately accessible. The switch 
assembly, being demountable 
(C), is readily removed. Re- 
sourcefulness of the whole 
design is well-exemplified by 
the switch unit (D). 


S! 


MPLICITY, with eHectiveness, is a noteworthy 
feature of Blake designs. There are 26 parts, 
four of which are fasteners and only three insulat- 
ing parts are required within the electrical circuit. 


One of our first thoughts in designing the exterior 
of this industrial flashlight was to provide the electrician 
and others with'a tool that had no external metallic 
part. This feature would minimize some of the danger 
in working around exposed electrical circuits. An- 
other thought was to provide a strong, resilient outer 
case which would withstand abnormal abuse. As a re- 
sult, the main tubular portion of the case is of drawn 
brass having an enlarged end; both ends being threaded. 
Surrounding the brass tube’ and abutting its shoulder, 
is a corrugated vulcanized black fibre tube which has 
been treated for resistance to atmospheric conditions. 
A bead is knurled in the small end of the metal tube 
to secure the fibre tube in position. Our most recent 
model makes use of two small rivets under the syn- 
thetic rubber hood to secure the brass and fibre tubes 
against relative rotation which might cause the switch 
to bind. The corrugations in the fibre tube provide a 
secure hand grip. 

The threaded brass lens ring, which carries the re- 
flector assembly and the lens, mates with the threaded 
enlarged end of the drawn brass tube. Over this end 
of the assembled flashlight is a soft, black, oil-resistant 
synthetic rubber hood which serves primarily as an ab- 
sorber of abusive shocks and to further electrically in- 
sulate the exterior of the flashlight case. This hood is 
slipped on over the small end of the flashlight and the 
lens opening momentarily stretched sufficiently to allow 
it to be moved into position over the enlarged end. 
The largest diameter of this hood is octagonal in shape 
providing an anti-roll feature for the complete unit. 

A threaded brass end cap mates with the small 


threaded end of the drawn brass tube. An annular 
(Continued on p. 65) 
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desiqn of the month.. 





@ Stromberg-Carlson wide range, monitor speaker for broadcasting stations. 


@ Labyrinth construction assures reproduction of fundamental bass notes, often 
lost, and eliminates cavity resonance in the enclosing cabinet. 


@ Carpinchoe leather cone edge supports suppress cone resonance and provide 
a smooth response. 


~ @ Nested co-axial arrangement of high frequency speaker within the hollow of 
the cone of the low frequency speaker simulates a single sound source. 


@ Useful response range is extremely wide and sound distribution is essentially 
uniform over an angle of 100 degrees. 





@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 
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By turning the flush type switch 
shown imbedded in the rear of 
this all-purpose cardioid micro- 
phone, any one of six operating 
characteristics are instantly avail- 
able to the pick-up engineer. 
These positions include bi-direc- 
tional, non-directional, cardioid 
directional and three hyper- 
cardioid directional patterns. One 
microphone to do all that any 
one of many might offer. 








Something new in radio receivers. Here the speaker, 

being mounted under a circular reflector on the top of 

the radio, above the level of the cabinet, offers sound 

diffusion evenly over a full 360 deg. A strong steel 

grill, slightly recessed under cone top, protects the 

speaker mechanism. Cabinet designed by Barnes & 
Reinecke. 


Incorporating new prin- 
ciples discovered as a 
result of long planning 
and experimenting this 
electric hair dryer, styled 
by Egmont Arens, is easy 
to use and keep clean. 


Continuous indication of battery 
and electrical system in your car 
to accuracy limits that outmode 
present dash-board instrument 
effectiveness. Indicating mechan- 
ism based upon a bimetallic unit 
which actuates the pointer 
according to variation in line 
potential. Two circuits are 
employed, one for indication 
including an adjustable rheostat, 
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Fisher Scientthic 





Employing a 14 hp. motor for operating one of the 
grinding belt pulleys through a V-belt drive this 
laboratory grinder is thoroughly up-to-the moment in 
appearance and performance effectiveness. Tension on 


Nestle-LeMur 





; belt is automatically held constant by dead weight 
the other for illumination. Case tension device. 


of welded plastic. Styled by 


Barnes & Reinecke. 


















For use primarily in paper 

mills, paper converting plants 
and printing shops this ma- 
chine wraps and seals reams of 
loose paper. The control § 
system is such that the entire 

machine is self-timed, carried 
out by a group of limit 
switches and latching relays. 
The motor is used only to 
drive wrapper feed rolls and 
adhesive applying mechanism. 


Morrow Mfg. 





















parts, except the boring 


cally-operated fixture for 
of cylinder sleeves. 
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Short wave as well as domestic reception is possible with 

this farm radio which has four low-drain tubes, 5 in. pe 

manent magnet loudspeaker and plug-in switch for u: 

when converted to ac. operation. Uses one 1!%4 volt A 
battery and two 45 volt B batteries. 


r 
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Note the absence of exposed rotating 


this four-spindle, hydraulic-feed pre- 
cision boring machine with hydrauli- 


All functions 
are push-button controlled. 


Extra capacity, simple operation and 
adaptable design are some features of 
this two-rack dishwasher. 
accomplished by a single three-position 


clearly marked. 
proof steel cabinet finished in gleaming 
white with top of stain resisting, white 


heads, on 


fine boring 


Operation is 


switch, with each position 


Encased in corrosion- 


porcelain enamel. 


Hotpoint 





















Here a new styling for coin operated machines 
was developed by Brooks Stevens, giving clean, 
trim lines. It maintains all qualities of existing 
machines; electrically energi illuminated 
plastic surface, record trays designating record 


> 


zed, 


being played and 24 record capacity. Has 
gained extraordinary consumer acceptance 
Compact and smart looking, this hand vibratory 
machine has a molded plastic motor case set on 
Electric drive and a polished chrome base. Lighter and easier to 


May be operated on ac. or de. 
outlet. A Robert Heller design. 


use. current 


crumb trays are fully 
enclosed in easily re- 
moved housings in 
this sleek, well-styled 
high-speed bread 
slicer. Another in 
the growing list of 
notably effective elec- 
tric bakery units. 
Appearance desig 


by H. W 
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ovel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


Rehtron 





Principal components of this multi-purpose photo-electric 
robot relay are a long-range light source with invisible beam 
infrared filter and a signal switch board equipped for both 
audible and visible signal demonstrations. Developed for 
experimental purposes it will be found an aid to determining 
product design opportunities for photo-cell controls. Als 
applicable to practical, permanent applications 


rex Division W. B. Connor Eng. 





To remove air impurities or odors this portable cleaner offers 

convenience with highly effective performance. Consists of a 

fan inside a cylinder-like cage of closely-spaced perforated 

metal cylinders containing powerful activated carbon. An 

electric motor draws the foul air in and delivers purified air 
back into the room. 


York Ice Machinery 














Electrical agitation of the developer in this adjust- 
able roll film photographic tank eliminates one more 
uncertainty in amateur photography. Tank and 
agitator plate of the unit are of molded plastic. 
Photo courtesy Durez Plastics & Chemicals, Inc 


rt ngtor Pump & Maci 





Combining motor and pump as an integrally balanced 

unit this compact centrifugal unit has a shaft of 

large diameter, on rigid bearing mountings, which 

maintains concentricity in all rotating parts. The 

drip-proof motor features a directed flow of ventilat- 

ing air. Offered in sizes 1 to 4 in, with capacities to ) 
1000 gpm., against heads up to 280 ft. 


W. Green Electric 
Though small, light and compact, 
this readily portable electro- 
plater functions to supply full 
plating current supply. Oper- 
ates on ac. by means of selenium 
type rectifier. A variable control 
enables adjustment of voltage 
from 0 to maximum, as indicated 
on panel voltmeter. A special 
form of fuse provides protection 
against excessive currents. 
GREEN'S 
SELECTRO-PLATER 
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Something new in the refrigeration 
field. This self-contained commercial 
unit produces up to 2000 lbs. of 
“Flakeice Frosty Ribbons” per day. 
Only water and electrical connections 
are necessary. Ice is made on a 
slowly revolving cylinder, partially 
submerged in water to form curved 
ribbons of pure ice, broken and 
ready for use for food displays, 
bottled milk in crates, etc., etc. 
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Connectors, lugs, terminals and clamps facilitate the joining of pro- 

duct internal wiring and more rigid components. Available in 

generous variety, these elements have notable degrees of performance, 
eHectiveness to meet readily pre-defined conditions. 


MONG those relative, but highly important, de- 

tails in the design-assembly of the complete, 

electrically-energized product are the small parts 
which serve to join conductors and terminal facilities. 
lor example, connections between exterior wires* and 
internal wiringy are most usually made by bringing 
both sets of wires to a terminal block or plate which is 
so located on the device as to provide easy access from 
the outside and thus facilitate the establishment of the 
connections. Such a block is in the form of a plate of 
insulating material, usually of some type of plastic, upon 
which are mounted terminal studs or screws. One set 
of terminals is connected to the internal wiring and the 
other receives the apphance cord or other lead-in 
tacilitv. Usually the two sets of terminals are linked 
vith each other by permanent connection plates, or they 
may be in the form of bolts extending through the plate 
with top and bottom stud connections. 

For small wires, terminal clamps or screws may be 
used if the terminal plate has upturned lugs to retain 
the wires in place under the screw heads but for sizes 
above No. 8 wire, =o of conductors to terminal 
parts are required by the National Electrical Code to be 
made by means of ies to flexible leads, solder lugs 
or solderless connectors. 

* See “In Selecting Apphance Cords,” Evectrrican Manu- 
FACTURING, December 1938. 

+ See “In Specifying Internal Wiring,” September 1939, 


The particular device to use in any specific design 
will depend upon a number of considerations such as, 
the size and current-carrying capacity of the wires, 
the convenience with which the connection may be in- 
stalled, the degree of ee of the installation 
and, above all, the effectiveness of the linkage selected 
to meet successfully all the requirements of the service 
This latter consideration is also a factor of the voltage 
since devices which will be acceptable for joining con- 
ductors in small devices and appliances, electrical toys 
and bells to batteries or low-voltage transformers would 
be entirely inadequate for use on 110 or 220 volts. 

Numerous devices are made for the requirements 
outlined above and they may be broadly considered un- 
der the classification of lugs and connectors. The adapt- 
ability of any particular one to the product with _ 
it will be used is worthy of care ent study in order the 
a selection may be made of that type which is most 
reliable, most convenient to use and the least expensive 
that will adequately fulfill the demands. 

The most generally employed devices for such con- 
nections are lugs which are made in two types, the sol- 
dering and the solderless. Numerous types of con- 
nectors are also available but their employment is not 
as general as that of one or the other of the two types 
of lugs. For many years the soldering type of lug has 
been in most general use and still is entirely satisfactory 
for many purposes although some of the later types of 


DIMENSIONS OF STANDARD SOLDERING LUGS (inches) 


Se) tae 





Nominal | Stranded | Amp. Single Hole Double Hole : 
p AWG Nec ; ” C E F G C E F G 
3/16 10 95 1368 | 9/32 11/64) 15/32) 15/16 7/32 5/32 3/4 1-7/32 5/32 3/8 
1/4 8 35 186 | 3/8 |13/64| 1/2 |1-1/32 | 7/32! 3/16 1/8 | 1-13/32| 3/16 7/16 
5/16 6 50 932 7/16 | 13/64 | 19/32 1-7/32 1/4 7/392; 1-1/16| 1-3/4 | 1/4 1/9 
3/8 4 70 9°85 17/32 9/32 | 11/16 | 1-11 32 9/39 1/4 1-1/4 1-29/32 5/16 5/8 
7/16 9 90 336 5/8 9/32)\ 3 1-1/2 |11/32, 9/32), 1-3/8 | 2-1/8 5/16 11/1€ 
1/2 0 195 398 3/4 | 11/32| 13/16 | 1-3/4 | 13/32 11/32) 1-11/16] 2-5/8 3/8 7/8 
9/16 00 150 461 | 13/16 | 13/32) 15/16 | 2 7/16 13/32) 2 3-1/16| 7/16! 1 


Slight variations may be found in the dimensions of lugs as made by various manufacturers 
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solderless lugs and connectors are providing advantages 
which are resulting in their increasing use. The sim- 
plicity of design of the soldering lug is, to an extent, 
offset by the more or less difficult process of soldering 
it to the wire. When this is properly done the use of 
this type of lug affords an almost perfect form of con- 
nection but, if the soldering is imperfect it then provides 
a source of troubles both present and latent. There is, of 
course, no substitute for good workmanship. 


FOR RELATIVELY PERMANENT TIES 


eS lugs were first used to supplant the 
old practice of twisting and soldering the wires to- 
gether. Early lugs, and many now manufactured, are 
made by the use of copper tubing which is flattened at 
the end to form the tongue. This leaves a joint between 
the two halves through which it is possible that melted 
solder may leak out. Others are fabricated by drawing 
the shells out of sheet copper and flattening the closed 
end thus providing a round, closed end through which 
such leaking cannot occur. 

Soldering lugs have tongues of a length sufficient 
for one or more fastening bolts as conditions of clamp- 
ing make desirable. Ordinary lugs for regular duty 
are usually of the single-hole type while for heavy duty 
they are made with two or four terminal holes. The 
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HEET metal 


the simpler 
forms but nota- 


bly effective 
within their 
service limits. 
A—Plain type. 
B—Lock wash- 
er. C—Form- 
ed. D—Fold- 
ing. 





PECIAL forms of 

soldering lugs (A). 
standard solderless 
lugs (B). Heavy duty 
form of solderless 

clamping lug (C). 





tongue of the single-hole lugs are more usually made 


with round ends and the two- or four-hole ones have 
square ends although this practice may be modified to 
meet any special requirements. The tongue which 1s 
held by a single terminal bolt is more satisfactory with 
a round end since a slight twisting under the stud nut 
does not expose sharp corners which might catch on 
the hand or clothing. 

While the conventional form of lug, known as the 
side-formed, has the tongue as a flat extension of one 
side of the wire-holding tube, they are also made with 
the tongue extension on an axial line with the center 
line of the tubing. This type is known as the center- 
formed and is often more convenient of application 
when two or more are placed upon a single terminal 
stud or when the ends of two wires are to be fastened 


the tongue, 


together. In other forms of soldering lugs 
instead of being in an axial line with the socket is placed 
at an angle with it. 45 deg. and 90 deg. are the stan- 
dards for angle lugs while special angles may be ob- 
tained if needed. 

To meet service requirements the area of the flat sur- 
face of the tongue may be made with special large 
dimensions when necessary, it should, to meet the estab- 
lished specifications, provide a contact area of at least 
200 amperes per square inch of surface, including the 
area of the bolt holes. 

Heavy duty lugs, usually of cast copper, both to 
K. E. I. and Nema standards, are designed for the 
unusually high amperages encountered in central sta- 
tion and switchboard work. There is little demand for 
them on the part of the product makers. A line of lugs 
that are lighter than those of the established standards 
are known as automotive lugs as they have been de- 
veloped for use on cables connecting auto batteries 
to frames, starter switches and generators. Since they 


lugs are of 
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are not listed by the underwriters, they are not usually 


recommended for general use in connection with devices 
and appliances. 

Soldering lugs usually have a bright dipped finish but 
may also be obtained with tin or cadmium plating. To 
select lugs in accordance with National Electrical Code 
ratings governing knife switches use should be made of 
the following equivalents which are given in the dimen 
sional table under nominal side: For 30 amp. use 
in.; 60 amp. use ¥¢ in.:; 100 amp. use 1% in.; and 150 


amp. use “y¢@ In. 


SIMPLIFY THE ASSEMBLY 


Al FHOUGH the soldering lug was the first type 


to be used, and is still emploved to a large extent, 
there early developed a demand for some type with 
which soldering would be unnecessary. Soldering lugs 


are undoubtedly extremely iinienion devices for 


NY 


%, ni 





Compression lugs are available in several forms 
too. Each with satisfactory performance values. 


} 


orming connections between wires and terminal studs 
but their successful operation is dependent to a large 
extent upon careful workmanship on the part of the 
user. Unless the solder is so applied that it completely 
fills the space between the wire and the inner wall of 
the tube, spaces of unsoldered wire may remain which 
will have little or no contact with the lug so that the 
area of actual contact is greatly reduced. This results 
in heating which may at times become extreme, even 
to the extent of melting the solder or burning otf of 
the wire thus constituting a fire hazard. 

The first solderless lugs were similar to the soldering 
type but were provided with a set screw, or set screws, 
which, when tightened down onto the wire, held it in 
firm contact with the wall of the tube. This provided 
a compression contact which is most effective as a cur 
rent-carrying contact but which also, to an extent, r¢ 
duced the actual contact between the wire and the metal. 
With stranded wire there is a tendance to spread the 


strands and thus increase the area of contact but wit! 


the solid wire there is practically only a two-point con 
tact. This is somewhat improved by making the bottom 


of the wire hole of V-shape or of threading it so that 
the contact area is much increased. With solid wire 


this amounts to a three _— contact in the V-type and 
to a multicontact with those which have threaded bot 


toms while both types pireniide the pressure contact 
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Modifications of the set-screw lugs are found in those 


types in which the set screw does not come into direct 
contact with the wire but actuates a clamp which grips 
the wire for a very much larger area than can be ob- 
tained by the set screw alone or even by the V-shaped 
clamp. 

In one of the designs the frame holding the wire, 
corresponding to the tube of the soldering 
form an integral portion of the tongue while, in other 
designs, the tongue is a flat strip of copper which is 
introduced between the bottom of 


lug, may 


the set screw, or the 
clamp, and the surface of the wire. By the use of a 
straight strap a lug is produced which corresponds 
the center-formed type while, if the 


1 
+} 


to 
strap, after leaving 
he trame is bent downward and again straightened out. 
a side-formed lug is produced. 


lor use with some of the larger sizes of wire the 
nenaeecie “nan eoaeklec . : 
screws are replaced by clamping bolts and _ the 


1 


set 
bottom 


or the socket is s ] 


These bolts pass through le 


t 

split section and, by tightening them, the entire socket 
brought into a firm pressure contact with the wire. 
Such lugs f machined cast copper and are naturally 
more caries than the drawn or 3 


unmachined cast 
units, but for 


high-grade work of considerable current- 
carrying capacity they are extremely efficient. 

For large sizes of stranded cables there are f 
f lugs in which the cable is held in 


orms 
ie socket by means 
of tapered cone sleeves that are made flexible by means 
of multiple slots. The inside of tl ) 


the socket 1s tapered 
to correspond with the cone and a clamping nut serves 
to pull or push the cone into the socket. After the wire 
has been placed in the cone, and this in turn inserted 


into the shank, tightening of the clamping nut closes the 
cone tightly onto the cable and establishes a firm com- 
pression contact. Different designs of 
lugs may employ a two- or three-piece construction, 
but in all cases, the arrangement of the split sleeve 
hich holds the cable is such that any strain tending 


to pull the wire from the lug will only result in a 


compression 


W 


tighter grip. 


- USE with the small sizes of wires, there are 
many types of — which are formed of pressed 

metal, usually copper or brass, which are cheaper and 

simpler to apply than the drawn or cast lugs above 


de- 
cribed. They consist mainly ¢ 


if ch fit 


t small dises whi 


SERVICE RANGES OF LUGS AND CONNECTORS 





LUGS 
AMPERE 
TYPE FORM CAPACITY WIRE SIZES 

SOLDERING 25-1,050 #10-2,000,000 cm 

Set Screw 
oe and Grip 35-400 8— 500,000 cm 
SOLDERLESS Compression 100-1,050 -1—2,000,000 em 

Clamping 125-—1,050 -O—-2 000,000 cm 
SHEET METAL Light Duty Under #8 


CONNECTORS 


SET SCREW 95-125 10—#0000 
AMPING 20-70 19-#14 
COMPRESSION 15—1,05' 14-9. 000.000 cm 
Composition 15-25 14-#10 
cr W “YI 
SCREW ON Porcelain 15-20 14-#12 











ONNECTORS _ of 
(A) the set screw 
type (B) the box and 
screw form (C) screw- 
on design and (D) self- 
centering. 





over the terminal posts or studs and have one side 
extended to form a shank to which the wire may be 
attached by a drop of hot solder. The washer element 


of such lugs is ordinarily a simple flat disc but it may 
also be formed with slight teeth in the same manner 
as a lock washer which effectively prevents twisting 
and loosening of the connection. 

Other sheet metal terminal lugs have shanks of vary- 
ing shapes which are designed to fold over the wire 
and be pressed firmly into place. Some of these formed 
lug are also provided with a clamping band which, after 
the bare wire is attached to the lug, may be bent over 
and pressed down firmly onto the covering of the wire. 
This adds considerable holding power to the connection 
as well as retaining the insulation of the wire in place 
and binding it firmly against unraveling. These formed 
copper or brass lugs are frequently tinned to facilitate 
soldering when they are to be used for soldering con- 
nections. It is desirable to use them for solderless con- 
nections only for low voltage. 

One effective form of solderless sheet metal lug is- 
known as the folding type in that the single dise is 
replaced by a double washer. After the wire is placed 
in position in the lower half of the washer the upper 
half is folded over so that its bolt hole will line up with 
that in the lower half and, when this assembly is placed 
over the terminal stud, the tightening of the terminal 
bolt or nut brings two halves down into firm contact 
with the wire. Lugs of the formed sheet metal type 
will be found quite practical and economical for form- 
ing connections on household devices, office appliances 
and some of the smaller types of machines and tools. 
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» BREAK the circuit of any connection which is 
established by the use of lugs it is of course only 
necessary to remove the terminal nut, or screw, and 
lift the lug from its stud. This is a comparatively easy 
matter when but few leads are involved but if the 
number is large, and the connections involved, such 
disconnection may require considerable time and afford 
an opportunity for errors in re-establishing conditions. 
To facilitate matters in any device where a considerable 
number of connections are made, as in amusement de- 
vices, annunciators, call systems, etc., a multiple-con- 
nector plug has been developed which is capable of much 
time saving without the need of disturbing general ar- 
rangements. The base, or female, portion of the plug 
consists of a plate bearing as many terminal connections 
as are required and these are in the form of spring 
clips to the bottoms of which the internal wires are 
attached. The upper, or male, portion has an equal 
number of terminals for the reception of the incoming 
wires and these terminate in round plugs which fit 
tightly into the clips of the female portion. 

For disconnection it is therefore necessary only to 
remove the male plate without disturbing any of the 
wires while reconnection is established by simply re- 
placing this plate. None of the connecting wires are 
thus disturbed and faulty replacement of the upper plate 
is prevented by a tongue which projects upwards from 
the lower plate and interferes with the insertion of the 
upper plate should it be turned round during its 


] Te- 
moval. 


WITHOUT ANY TERMINAL PLATE 


ECAUSE the National Electrical Code, in addition 

to presenting provisions for the use of both solder- 
ing and solderless lugs, also provides for the connection 
of wires to terminals by splicing to flexible cables and 
in numerous devices the practice is followed of bring- 
ing the lead wires to the outside with the elimination of 
any terminal plate. The connections are then made by 
twisting the wires together and soldering and taping 
the joint. While this is satisfactory from a current- 
carrying standpoint, it in- 
volves labor and delay when- 
ever a connection is made 
or unmade. To overcome 

(Continued on p. 86) 


Terminal plates 
in simple forms. 
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MOST LIGHT — LEAST COST 


(Continued from p. 56) 





bead raised in the brass cap releasably retains in posi- 
tion a soft, black synthetic rubber end cap which sur- 
rounds the brass cap. This completes the insulated, 
cushioned covering for our industrial flashlight. The 
hreaded brass cap carries a helical cone-shaped cad- 
mium plated wire spring which completes the electrical 
circuit between the zinc bottom of the battery and 
brass of the flashlight case, and also compensates for 
variations in the length of the battery. 

If a natural soft rubber hood and cap are used : 
may be sprayed with a special elastic lacquer to give 
their surfaces a sleek glossy appearance, but the oil and 
grease resistant synthetic rubber fittings of our im- 
proved model have their surfaces left in the normal 
condition as they come from the molds. 

In an improved model, we have included a_ lock 
washer under the head of this brass screw to insure a 
positive shake-proof assembly at this point, 

To make this flashlight completely rugged a lens of 
non-shatterable clear sheet plastic is used. This lens 
is lao in. thick and will transmit 90 foot-candles of 
light at 6 feet as compared with 85 foot-candles at the 
same distance for the usual glass lens 0.090 in. thick. 


Po \L among noteworthy features is the sturdy, ad- 
justable tension switch which may be demounted 
from the flashlight case and the tension adjusted and 


1 
+} 


wen re-assembled without the use of any tools. The 
external switch operating member or thumb piece ts 
big enough so that a large fisted electrician with gloves 
on can readily operate the switch which has a promi- 
nent corrugated “slip proof” projection against which 
the thumb of the operator may rest. To complete our 
external design characteristics for ruggedness, insula 
tion, and bright clean appearance, this thumb piece was 
molded out of a black shock-resistant phenolic plastic 
compound, 

For the demountable and adjustable tension switch 
a tapped brass insert is molded in the phenolic thumb 


THE se vice values are well expressed by these three view 
of te ee units. A—No electrical hazard; is wanes placed 
across the exposed terminals of a live 550-volt motor starter 


DQ 


the reflector suffered 


B—After dropping four floors to a cement sidewalk; it sti 
worked and was usable. C—After immersion in water 
acid, sawdust, dirt and gravel; only the polished surface 





piece. A shallow rectangular recess in the bottom of 
this piece snugly receives an inverted “U” shaped brass 
bracket having its ends turned The shape of the 
recess and bracket prevents relative turning movement 
and the bracket is secured to the thumb piece by a brass 
screw with the latest type of + shaped recess in its 
round head. 

Rectangular holes in register in the brass and fibre 
tubes allow the bracket to project into the flashlight 
case while the thumb piece rides on the outside. A 
narrow strip of hard brass seats in the bracket on the 
turned in ends. Ears sheared down out of the edges 


of the brass strip engage botl edges of the bracket so 
that the thumb piece will oe the strip into and out 
of contact with the reflector for closing and opening 
the electrical circuit. The strip has such a form that 


t 


it is In contact on the inside wall of the flashlight 
case at a distance of 3¢ in. from either side of the 
bracket. The portion of the strip between these two 
points is away from the inside wall of the case a small 
fraction of an inch and has an adjustable spring ten- 
sion which tends to hold the thumb piece firmly against 
the exterior of the flashlight case. A struck-up portion 
on the rear end of the brass strip co-acts with a sheared- 
in part of the brass case to form releasable latching 
means for the switch. On either side of the brass 
strip, portions of the case are sheared inwardly so as 
not to interfere with insertion of the dry cells, and to 
provide a protective channel for movement of the strip 
and bracket without interference from the battery. In 
keeping with good practice, all brass parts of the switch 
and flashlight are arr ved to prevent corrosion under 
rez asonaly le service hazards. 

‘he simple electrical circuit may be traced back from 
the switch strip to the inside flashlight case and then 
to the cadmium plated end cap spring which is in con- 
tact with the zinc of the rearmost dry cell. From the 
energy source of the battery the circuit continues from 
the carbon of the leading dry cell to the nickel plated 


I i 


rivet insulated from the reflector assembly. but in con- 
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Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





ELECTRICAL & MECHANICAL PARTS 
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PRESSURE AND LOW 
WATER CONTROL 





Combination control 


ight-weight and of pack 
ess construction 


PLUGGING SWITCH 


with con Mechanical-drag effect is eliminated in this new 
venient double outside plugging switch for motor control A driven 
adjustments for setting the permanent-magnet rotor, supported on ball bear- 
pressure range Equipped ings, produces eddy current losses and torque in an 
with a mercury enclosed 3luminum cup which carries the control contacts 
contact switch, it is furn and is free to rotate through a limited angle. Con 
ished with quick hook-up tacts can be adjusted to operate at any speed from 
attachments for simplified 750 to 40 rpm. General Electric Co., Schenec 
installation. Range adjust tady, N. Y 





TIME CYCLE CONTROL 





Slow, quiet-running and self-lubricating 
with no springs to break or wear 
Mercury-to-mercury contacts sealed in 
silicon borate glass with inert gas elim 
inate radio interference, fire hazards 
burning and sticking of points. Features 
a wide range of time cycle adjustments 
Also available in multiple flasher types 
Emra D. Bacon, 4513 Brooklyn Ave 
Cleveland, Ohio 


THROUGH-BAR RESISTORS 


Departing from the conventional tubular type 

these resistors of ceramic core, vitreous enamel 

construction have higher wattage rating per unit 

space requirement; ease and economy of mount- 

ng; lower inductance; light weight; cannot 

rotate or become loose. Hardwick, Hindle 
Inc., 40 Hermon St., Newark, N. J 





SMALL RECTIFIER 


Compact, with a dc cs din © in wire size which 
output of 660 watts See r 


this rectifier will with- this connector is capable of taking 


SOLDERLESS CONNECTOR 





stand a 100 per cent 
overload for 5 minutes 
without harm, — thus 
providing a source of 
dc. for motor oper- 
ation where starting 
current is high. Two 
inexpensive mercury 
vapor tubes are used 
to full-wave rectify 
the single phase ac 
line. Contains no 
moving parts; non- 
sagging filaments 
lengthen tube life. 
Mellaphone Corp. 
Rochester, N. Y. 


permits the use of relatively large con- 
ductors for service drops to small 30 or 
60 amp. switches. Self-centering con- 
nector is free to rotate around the 
screw, wire to be inserted from any 
angle. Square D Co., Detroit, Mich. 
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2-blade fans for air cir 
lator work is now offered 
diameters ranging from 
to 30 in. Although 
gned primarily for op 


eration in free air, they are 


ire work. Blades are in- 
slated from mounting 
spiders with resultant 
smooth and quiet opera- 


tandard finishes. Torring- 
ton Mfg. Co., Torrington 
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INDUCTION MOTOR 


For fan duty and continuous service in 
cations a 

shaded pole induction motor ranges in 
1/500 to 1/190 hp. Equipped wit 


4 


cating, self-aligning bearings, 2 or 4 poles 
5 


ed frame nits are fin shed in black 


j 
enamel but can be furnished in colors and spe 
- | A 


finishes to match products. Signal Electric 


Co Menom neo y -h. 


adapted to light pre 


Available in the 


Conn 


INFRA-RED DRYING LAMPS 


Four new lamps which produce a maximum of infra-red 
radiation have been designed for a variety of drying 
o low heat 


and heating operations. Owing t 
efficient directional control, light 


intensity 500-watt unit, and a powerful 


VIC 
5 hum difiers, heaters and oil bu 
| 
1€ 


h 


oO weight 
heat dissipation, compactness and flexibility, 
economies are made possible. Including two 250- 
watt lamps, one with reflector equipment, a medium 
1000-watt 
lamp, the line is intended for use on 105- to 120-volt 
circuits. Rated laboratory life is in excess of 5000 


sucCnN app 
, th 


Ako 
Vil 


ne 





Tt. 


with 


3 





losses 





minimum 


hours. General Electric Co., Cleveland, Ohio. 





EQUIPMENT, MATERIALS, FINISHES 





TO MAKE 
BETTER 


PRODUCTS 








the housing 





pecially adapted to 
provide a pre-set time 
delay in connection 
with the control of 
two-speed motors, 


pumps, solenoid or 


t 3 
tion of plastic mold- 
ing equipment, etc 
Ositive mechanical 
ock, magneticaily op- 
erated, eliminates fric- 
tion and magnetic 
clutches and frees the 
timer of any discon- 
nect due to vibration 
Furnished with eight 
terminals Paragon 
Electric Co., 37 W 

an Buren St. 

Chicago, Ill. 


S 
metal-encased precision li 
2 


t Resistant to 

switch has a movement differential at the roller of 
9 in., a pre-travel of 1 deg 

) deg., an operating pre 


LIMIT SWITCH 


A ore tating or 
where r atINg 


th the roller 


d 


an 


ire of le 


than 1.8 Ik 
Switch Core 
ECTOR 
\ KATACTA 
HERN [A 
Made in both on-and 
and ven neat 
ctor type th 
ermostat maintains 2 
stant tempera re 
ithin extremely ¢ 
nits Assemb 2 
range mple and 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 








ELECTRICAL & MECHANICAL PARTS 





PLANER SWITCH 


Designed especially for high speed operation, both 
the forward and reverse switch elements are 
mounted within a single, oil-tight, heavy cast iron 
enclosure ventilated through screened openings to 
prevent corrosion of parts. Steel operating cams 
have been so located as to permit planer operation 
with a minimum length of stroke. Ball bearings are 
permanently lubricated and sealed. Westinghouse 





LUMINOUS TUBE TRANSFORMER 


Built to withstand abuse such as arises from open 
circuit, overload, unbalanced load, and other com- 
mon operating conditions, this new transformer is 
available in secondary ratings from 6,000 to 15,000 
volts. Spaced windings, a new insulating com- 
pound, water-tight high voltage bushings, and a 
modern streamlined case are features which in- 
crease its ability to withstand stresses and excessive 
tube load, and give higher dielectric strength 
Mountings are interchangeable. General Electric 
Co., Schenectady, N. Y 


OUTPUT ATTENUATOR 


Controls the volume of indi- 
vidual loudspeakers in a sound 
system. Capable of dissipat- 
ing 10 watts at any setting, 
this neat, compact unit may be 
installed in the power ampli- 
fier or at the individual speaker. 
Features include round black 
and silver etched dial, pointer 
knob, one-hole mounting 
Clarostat Mfg. Co., 285 N 
6 St., Brooklyn, N. Y. 





THERMOSTAT 


Designed and con- 
structed to make it 
super-sensitive and 
accurate in operation, 


this low-cost thermo- 
stat operates on linear 
expansion __ principles 


with heat obtained by 
conduction directly from 
parts to be controlled 
Features flat load curve 
characteristic, positive 
make and break; elim- 
inates overshoot; rated 
sat 15 amp. capacity. 
General Thermostat 
389 East 165 
St., New York, N. Y. 
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Electric & Mfg. Co., East Pittsburgh, Pa. 
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KICKLESS WELDING 
CABLE 


With four welding current 
cables, water cooling lines 
and control cable all 
sheathed in a single, seam- 
less rubber covering of 
maximum flexibility, this new 
type cable utilizes an un- 
usual method of neutraliz- 
ing induction to eliminate 
cable kicking, and reduce 
welding current losses. Pro- 
gressive Welder Co., 
3011 E. Outer Drive, 
Detroit, Mich. 


FLEXIBLE COUPLING 


Of the universal joint type but with no 
back lash, yet serving to drive angles of 
as much as 45 deg., this new flexible 
coupling offers an unusual control link- 


Overall 


length 114 in., 34 in 


diam., this joint is of the positive drive 
type and is therefore generally applica- 


ble. 


James Millen Mfg. Co., 150 Ex- 
change St., Malden, Mass. 
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IMPROVED COPPER of higher conductivity, 
greater ductility, improved fatigue resistance 
and unusual surface quality is thus free from 
imperfections sometimes found in copper. 
It is made without melting from electrolytic 
cathode copper, which is plastically con- 
verted by tremendous pressure in a reducing 
atmosphere at elevated temperature into 
smooth, dense copper bar, rod, strip or 
other desired commercial shapes. This 
method eliminates not only the casting pro- 
cess but also hot rolling, making possible 
the production of a sliverless and dustless 
copper surface. Particularly applicable for 
service where severe vibration is a problem, 
in refrigeration and air conditioning instal- 
lations, high frequency and high voltage 
transformer windings. Phelps Dodge Cop- 
per Products Corp., 40 Wall St., New 


PROTECTIVE METAL COMPOUND when 
sprayed or brushed on a die forms a heat- 
resistant coating, prevents the molten metal 


= OVERLOAD RELAY 
MOTOR SWITCH 
F bI Compensated induction 
or ans, lowers and temperature-overload re- 
similar motorized equip- los in ‘witch a codes 
eon vi : on this ‘a current coil produces heat 
_ EER mey O° in the helical thermo- 
built-in or externally ste: nenher by mes 
1 s Lo é 
oe _— make and netic induction is virtually 
! rea See e assure unaffected by ambient 
oy ae ae oe temperature changes. Rat 
dial ; e rt glee Setar ing is adjusted by select- 
ie ta . re ‘eae ing series coils to suit the 
—_ a Mii acai, current rating of a specific 
onn. motor. General Electric 
Co., Schenectady, N. Y 
SPEED REDUCER 
High-ratio speed reductions are devel- 
oped in this new, compact unit. A 
double or combination spur and internal AND THERE ARE ALSO— 
gear, ball bearing mounted on drive 
ee ee ee HIGH-STRENGTH ADHESIVE for joining 
a ath 5 uihuee a: ante te indie ene metal, wood, glass and other materials 
ee ih Composed of a powder and liquid mixture 
which is solid and concentric with out- 
out dat. Cocaine diteak: iia: aime which dries to a black color, it produces a 
aa wits nly Vin. ok dation ee coating of 0.010 in. thickness. Water- and 
es A : Y weather-proof, it withstands extreme changes 
gear. Since initial spur and secondary 
in temperature and continuous vibration 
gear are solid, the speed of the latter is een all R h : 
; lled b bet, . ls without effect. equires no neat or pres- 
t controle y ratio etween initia spur 2 f d | 
+ sure for application, has good dielectric 
and stationary gear. Brad Foote Gear ; 
te 7 properties, and is light-weight. Suitable 
l Works, 1301 S. Cicero Ave., Cicero, III : ; i 
also as a base coat for paint, especially under 
EEE corrosive conditions. Colonial Alloys Co., 
{ E. Somerset, Trenton Ave., & Martha St 
Fiecccrs  } \ Philadelphia, Pa 
1 N patasssxxssterthy Sut SE 7 York, N.Y. 
simplices eae FITTINGS AND BUSHINGS installed di- 
e Rs PT Bere) PED rectly into ball and roller bearings in indus- 
Lee p VARA trial machinery to prevent over-lubrication. 
loreal Constructed so that they signal the operator 


Ez 


MACHINE BEARINGS 


Where the bearing housing is an integra 
part of the machire, these units can be 
easily and economically incorporated in 
the equipment. Available for light 
medium and heavy loads with single-row 
double-row or self-aligning bearing 

Synthetic rubber seal prevents the 
entrance of dirt and other harmful sub- 
stances. Ahlberg Bearing Co., 3030 W. 

47 St., Chicago, II! 
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when a bearing is sufficiently lubricated 
they avoid power loss, rapid wear, repairs 
and lubricant wastage frequently caused by 
overheating due to internal friction. Stew- 
art-Warner Corp., Alemite Div., 1826 
Diversey Drive, Chicago, III 


METAL CLEANER with a phosphoric acid 
base rapidly removes the rust from metallic 
surfaces, inhibits rusting agents, dissolves 
hardened film and effectively prepares metal 
for paint, lacquer and prime coats. Special 
grades are produced for various forms of 
application. Neilson Chemical Co., 6564 
Benson St., Detroit, Mich 


SPECIAL PURPOSE APPLIANCE WIRES 


insulated with glass fiber yarn. One is a 
lead wire recommended for small motor 
leads, electrical appliances or contro 
the other, a waffle iron hinge wire 

ed to flex ole hinee The new ead wire 
has high dielectric strenst int 
heat, abrasion and moisture, and 3Va 
ble in z¢ N ~ 18 to N + & ny he 
slid tranded cond ctor Theh ¢ 
he 3 trar ded n XY 2 cond oF 3 a 3 
ble ir e No. 18 y. Sma diameter 
it 1s flexib e and abrasion-resistant yenera 
Flectric Co Appliance & Merchandise 
Dept., Bridgeport, Conn 


from sticking to the die and improves ejec- 
tion of the die cast parts. Brushing this 
compound on a surface to be welded wi 

prevent corrosion and collection of scale 
and splatter on the surface surrounding a 
weld. Also forms a priming coat for a paint 
finish if desired. George W. Smith & Son 

79 Sperling Ave., Dayton, Ohio 
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ESCENT LACQUER-ENAMELS 

rilliant colored light during exposure 

to near ultra-violet radiations which are 
' 


generated in black bulbs and directed by 
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Surface flatness to 0.000003 in S12 
f ry wh q {) 7 
limits of 0.0001 to 0.0003 in. Air-con 
( { { 
aitioned rooms for final surface finishing 
Ina precision parts assemoly Interestin 3 
| 
of course, but significantly just one wa 
( 
this maker of « tric refrigerators Out-pa 
sindembittcan 


HOP men may appreciate what is meant by surface 
flatness of parts which is not permitted to vary 
more than 3 micro-inches (0.000003 in.) and 
engineer-designers ought to do so, too. For in building 


1 
} 


Borg-Warner Corporations’ “Rollator” unit for Nor 


- ° 5S 
retrigerators that is now established practice. Limits 


on size are held in most cases within 0.0001 in. and the 
clearance between parts which move relativ: 
other 1s limited to 0.0003 in 

To attain and hold parts within such narrow limits 
requires the use of many special purpose machines of 
the highest precision. Ordinary grinding, which 


stitutes an adequate finish for the parts in many prod 


ucts, is hardly more than a starting point in Rollator 
production. It is followed by a finish grinding and 
then by lapping to a finish so smooth that, if two flat 


nar hea re > + ¢ s 4 a pe : 
parts be pressed together they cling as magnetized 


(although they are not magnetized) precisely as do 
gage blocks of the highest precision. To help in hold- 
ing the required limits, final finishing and assembly are 
done in an air-conditioned room in which both tem] era 
ture and humidity are held substantially constant. The 
shop is equipped with a large number of the high 
precision light gages. These are required and used 
regularly in production measurements on every part in 
the Rollator. 
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\ll parts of the Rollator itself are produced from a 
specially developed alloy steel and are heat-treated. 
\ll but the cylinder are hardened and checked for hard 


ness. Each shipment of steel is checked for correct 


analysis before it is released to production departments 


[Limitations on space preclude giving details of rough 
machining and subsequent heat-treatment of parts and 
only an outline of finishing operations can be given, as 
the primary objective here is to deal with assembly. To 
understand how limits so close are maintained and why 
certain assembly practices are followed, it 1s necessary 
oO give some idea of these precision standards. 

Phe Rollator itself is a special form of vane pump and 
includes a cylindrical roller mounted on an eccentric 
shaft. This roller turns inside a split ring, called a 
“evlinder.” It does not touch the ring but turns so 
close to its inner diameter that only the thickness of an 
oil film, which forms a seal, separates the two. Flat 


plates are bolted to the sides of the ring and again fit 
so closely to the sides of the roller that only a thin oil 
film separates them. In the ring slot 1s a blade, pressed 
inward by a pair of springs and fitting the slot so closely 


that here too only a thin oil film separates the blade 

from the four sides of the slot and from the roller on its 

inner end. Clearance between the moving parts, sepa 
i 4 


rated only by the oil films, is lamited to 0.0003 in 


i 


ERE are the essentials of the Norge Rollator refrig- 
erator unit (A). Note compact, electro-mechan- 
cal main vertical element and oil circulating system. 
Performance reflects to marked advantage the produc- 
tion accuracies followed in the manufacture of parts 
and in their assembly. (B) Essential components as 
indicated in a sectional view, corresponding roughly 
to that in the accompanying drawing. Directly in the 
foreground, the roller, cylinder ard blade. 
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MAGNESIUM 


MARCHES ON! 


_ IS reaching new highs of usefulness in 


industry —Mg is marching on! 


Such a trend is not to be wondered at when you consider 
Magnesium’s unique lightness. Pick any metal in common 
use you please for weight comparison. Mg would still be at 
least a full third lighter. 


Think what that means in terms of weight elimination! 


Dow has provided industry with a low-cost supply of mag- 
nesium in a series of alloys known as DOWMETAL*. Each 
contains from 90 to 98 per cent Mg and each is constituted 
to meet some special requirement. 


You get a line on the widespread application of DOW METAL 
when you learn it is being used in trucks, buses, airplanes, 
conveyors, vacuum cleaners, typewriters and a multitude of 
other related and unrelated products. 


DOW METAL is the easiest of all metals to machine. There 
are well developed methods for fabrication and assembly. 
It is available in sand, die and permanent mold castings, 
forgings, sheet, strip, plate, bars, tubes, structural and spe- 
cial extruded shapes. 

It will pay you well to investigate DOW METAL with respect 
to your own product. Dow’s engineering and metallurgical 
staffs are in a position to assist you with your problems. 


THE DOW CHEMICAL COMPANY 
MIDLAND MICHIGAN 
Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison 


Streets, St. Louis; Field Building, Chicago; 9 Main Street, San Francisco; 4151 
Bandini Boulevard, Los Angeles. 








the rotor of the motor, which drives 


In assembly, 


the pump, is pressed onto the roller shaft. The motor 


stator, with its windings, is pressed into the outer hous- 
ing of the unit and a flange, integral with one side plate 
of the pump, bolts against the tube into which the stator 
A small pump for circulating oil, as shown 
in the sectional view, has its impeller fastened to the 
end of the roller shaft. 


is pressed. 


\ssembly of the entire unit is 
completed by welding a bottom cover at a flange which 
joins the two portions of the housing, thus sealing the 
mechanism within a steel shell. This housing serves 
also as an oil reservoir and as a container to which the 
refrigerant is admitted. The sealed type of unit is em- 
ployed partly to avoid the need for a seal for a rotating 
shaft between the pump and the motor, but makes it 
necessary to use a motor which is designed to run in 
contact with the refrigerant gas. 

After the outer housing is partly machined, seven 
inserts are pressed into it for outside connections and 
a loop of copper wire is put in place around each con- 
nection. Then the unit is passed through a copper- 
hydrogen brazing furnace, in which a temperature of 
2100 deg. F. is attained. This results in permanently 
tight brazed joints where the copper is placed and 
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and rotor assembly. 
A—Here the rotor 


pump shaft. B—In 
this operation, the 
stator, assembled in 


into the upper por- 
tion of the housing 
in a fixture attached 
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ANTALUM carbide cutters (A) insure accurate 8B 
machining of blade slots in the cylinders. (B) 

Electric screw driver aids in the first assembly operation 

in this jig where screws fasten the cylinder to the bear- 

ing plate. 


Brazing involves a 11'4-hour 

Thereafter the housing is 
bored to receive the rotor assembly and one outside 
This unit, as 
well as other parts entering the assembly, including the 


eliminates any oxidation. 
evele through the furnace. 


diameter is turned in a vertical lathe. 


partly machined elements of the pump, are then de- 
livered to the air-conditioned room where final machin- 
ing and assembly take place. 

Not all the final machining operations can be detailed 
here, but among them are the following on pump units: 

Blades are finish ground on a grinder, thickness and 
width being held within plus or minus 0.00005-in. 
limits, after which the same faces are lapped on lapping 
machines. Lapping the wider faces require no fixture, 
but for lapping the edges, the blades are mounted in 
special circular fixtures designed to clamp several blades 
against the previously lapped faces. This insures that 
edges will be truly at right angles to the faces. 

A grinder is used to finish grind the hole and the 
the pump bearing plate. 


face of A special machine, 


YDRAULIC 


presses in stator 


forced on the 


tube, is pressed 








the ram of the 
press. 
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lhe design engineer looking for a reliable source of supply 

for metal products need look no further than his own office to 
le ‘ ; : , 4 ace 7 
" be reminded of how Scovill is servicing other manufacturers 


with metal parts and products to order. 

Daily, when he picks up the dictaphone or telephone, or goes 
to the filing cabinet — or turns on the air conditioning unit—he is making use of the products of other manufac- 
turers who have come to Scovill for quantity economical production of their various metal manufacturing require- 
ments. Or in his car, his kitchen, or inside a power plant — evidence of Scovill’s part in industrial affairs. would 
be equally plentiful. For Scovill known by some to manufacture brass 
sheet, by others to make brass buttons —— works in many metals for many 
industries. 

Drawn and stamped parts. metal part assemblies, as well as completely 


finished parts ready for assembly are produced from aluminum and steel 


a as well as copper alloys. Turned and cold headed parts, cap and machine 
screws are results of Scovill’s versatile manufacturing ability. 
You can join the thousands of firms using Scovill’s facilities to advantage 
—a combination of designing — engineering ~ manufacturing. Write today 


MANUFACTURING COMPANY for the booklet “Masters of Metal” which gives the Scovill story in detail. 
WATERBURY, CONN. Please address 65 Mill Street, Waterbury, Connecticut. 








Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles 
IN CANADA: 334 King Street. East. Toronto, Ontario 
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LANGES of 
main  hous- 
ing and base 
are joined by 
arc welding. 


designed for the purpose, is subsequently used to lap 
the face of this part on a cast iron wheel, using a fine 
abrasive, within 2 micro-inches of optical flatness. 
Similar lapping is done on the other side plate of the 
pump. 

ground 


> 


After the roller of the pump has been finish 
all over, its faces are lapped within 4+ micro-inches of 
optical flatness. As the split ring or “cylinder,” as it 
is termed, does not touch the roller, its bore and side 
faces do not require lapping. They are, however, fin- 
ished with great accuracy, using tantalum carbide tools 
on multiple-spindle high-precision machines. One of 
these takes a cut of 0.005 in. off the side faces of the 
cylinder, one side being finished at a time and the piece 
turned over for facing the other side. These cuts are 
made at a surface speed of about 1360 ft. a min. and 
result in an extremely smooth surface, besides holding 
the required thickness limits, plus or minus 0.0002 in. 
The cylinder hole is bored on a similar machine and is 
held within plus or minus 0.00015 in. on diam. and, for 
squareness, within half the foregoing limits. 

Of great importance is the finishing of the sides of 
the blade slot which is done with cutters carried in 
circular disks on the spindles of a special machine. 
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bulk operations. 
A—Motor parts, 
soaked in tri- 
chlorethylene, 
quickly lose ad- 
hered waxes. 
B—Oven baking 
of stators drives 
moisture from 


he work is held in fixed chucks having plugs which 
fit the cylinder hole. Limits on the width of the slot 
require that it be held within 0.0003 in. of nominal size 
and to half this tolerance in respect to squareness. 

Kecentric shafts are finish ground with fine lapping 
wheels on a centerless grinder within plus or minus 
0.00015 in. on diam. The taper, if any, cannot exceed 
0.0001. Since the eccentric portion of the shaft must 
ft the roller closely, it is finish ground on a selective 
basis, that is, a roller with its bore finish ground is 
measured and the eccentric is then ground, to fit in the 
hole with a maximum clearance of 0.0003 in. using a lap 
wheel in a grinder. When this has been done, the two 
parts (shaft and roller) are set in a die cast tray, made 
especially for this purpose, and remain therein’ until 
they are assembled in the pump. For record purposes, 
a number is etched on the end of the shaft and, before 
the eccentric diameter 1s ground, the roller bore di- 
ameter is accurately gaged and its size is marked with 
a rubber stamp to guide the machinist who makes the 
final grind on the eccentric. Steel baskets carrying 
several of the die cast trays, each with its pair of parts, 
are sent from the grinder to assembly benches. 

One of the first assembly operations on the pump is 
that in which the cylinder is attached to the bearing 
plate. This is done in a special jig which is designed 


to hold the two parts concentric within 0.0002 in. use 


is made of a graduated set of plug gages for the cylin 
drical hole and of other gages for slot width. These 


g 
gages are made in steps varying by 0.0001 in. and the 
sizes are marked on the parts, with a rubber stamp to 
guide those who do further selective assembly work. 
To facilitate the latter, both the rollers and the blades 
have critical dimensions measured with light gages and 
by these measurements the parts are sorted in trays 
marked in steps of 0.0001 in. above and below nominal 
size. These trays are delivered to assembly benches 
where the parts are selected at assembly so that the 
clearance between the moving parts does not exceed 
0.0003 in. 

In parts made to fit so closely, it is essential that there 
be no burrs and that edges be perfectly square. To 


ATCH hen- 
dling speeds 


windings. 
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HERE’S THE SAFE WAY 
TO SPEED UP ASSEMBLIES 


Trouble meeting delivery dates has convinced many 
manufacturers to change to Phillips Recessed Head Screws. 

Conventional slotted screws cause traffic jams in the pro- 
duction line. Driving must be done cautiously—for there’s 
always the danger of the driver slipping from the slot and 
scarring the work. 

But the Phillips Driver fits snugly into the recess of the 
Phillips Screw—there’s no danger of accidents, and faster 
driving methods can be safely used (power drivers for 
many more types of jobs than before). 

Even when driving by hand, Phillips Screws require less 
effort. They drive straight automatically and set up tight 
without danger of split heads or reaming out the metal. 
Stronger assemblies mean better products. 



























So _ join those manufacturers who are saving an average 
of 50°¢ in assembly cost and meeting earlier delivery dates. 
Get in touch with one of the firms listed below. 






PHILLIPS SCREWS Speed Product Deliveries 
by Cutting Assembly Time 


PHILLIPS RECESSED HEAD SCREWS 


= os ~ ™ 
MACHINGCREWS SHEET M@PAL SCREWS WOODSCREWS STOYg BOLTS 
U. S. Patents on Product and Methods Nos. 2,046,343; 2 946,837; 2,046,839; 2,046,840; 2,082,085 ; 2,084,078 


2,084,079; 2,090,338. Other Domest ij ard Pending 
















American Screw Co., Licensor, Providence, R.1. The Lamson & Sessions Co., Clevelana, Ohio Pheo!! Manufacturing Company, Chicago, lilinols 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Corbin Screw Corporation, New Britain, Conn. Parker-Kalon Corporation, New York, N.Y. Scovill Manufacturing Co., Waterbury, Conn. 


Shakeproof Lock Washer Co , Chicago, lll. 
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guard against burrs, in assembly the parts are rubbed 
lightly on flat stones and then are wiped off with a 


chamois before they are put in place. This applies 
particularly to the second assembly operation in which 
the shaft and roller are slipped in place and the end 
plate is fastened to the cylinder, operations done in 
another jig. The fastening is made with screws driven 
with an electric driver, and tightened by hand, after 
which a set of feeler gages, made in steps varying by 
0.00005 in. are used to measure the slot. This enables 
the selection of a blade which will fit the slot with a 
total clearance not exceeding 0.0005 and not less than 
0.0003 in. This completes the assembly of the major 
Rollator parts, but valves, a sheet steel oil retainer, 
the oil pump impeller and springs for the blade have to 
be put in place. Before some of these parts are added, 
however, the motor rotor is assembled to the pump 
shaft, being pressed on in a hydraulic press. 

Both the rotor and stator are purchased ready for 
assembly from outside suppliers, but they first have 
to be freed of any trace of wax by soaking in trichlor- 
ethylene. A subsequent baking in ovens through which 
air at 250 deg. F. is circulated removes any traces of 
moisture from the stator assemblies, including their 
cotton insulation. To avoid subsequent absorption of 
moisture, the parts are submerged in moisture-free oil 
until they are to be assembled to mating parts. 





Shipping caps and plugs are applied at openings and 
the assembly is advanced into the welding room where, 
after tack-welding the flange of the housing to that of 
the base cover, the two are joined by are welding in a 
welder while the assembly is rotated slowly under the 
electrode of the carbon are. Thirty-four housings are 
welded an hour in this machine. After wire brushing 
to remove any welding scale, the tightness of the weld 
is checked by applying air at 115 lb. pressure while the 
unit is submerged in water, using a special “elevator” 
arrangement which lifts the assembly after the test. 
Having passed this test, the unit is charged with a 
measured amount of dehydrated refrigerator oil, and is 
ready for a run-in test. 

For this test, the unit is set in a rack and is run for 
20 min., during which its ability to pull the required 
vacuum is measured, and the pump delivers against 
150 lb. air pressure the air pumped being dried by an 
activited alumina electro filter and dryer. Motor wat- 
tage input is also measured. Occasional units are 
taken from the line and tested in a silent room to make 
sure that they meet requirements as to silence in opera- 
tion. Following this test the units are drained of oil 
and are set in racks on wheels. On these racks they are 
connected with manifolds, after which eight racks, each 
holding 42 units, are wheeled into ovens and the mani- 
folds are connected to a vacuum pump which reduces 





FLECTRICAL tests for the unit assembly A—Standard 

1500 volt test for all units to check for grounds 
or shorts. B—Terminal parts, on selected samples, 
must withstand 7500 volts for one minute before cor- 
responding batches are released for final assembly. 


Before the stator can be pressed into the outer hous- 
ing, the latter is fitted with terminals made from molded 
plastic and synthetic rubber and screwed in place in 
such a way that no leak can occur at the joint with the 
housing. The stator is then put in a hydraulic press 
and the housing is pressed over it. An annulus formed 
between the housing and the stator tube makes a jacket 
space through which refrigerant is circulated in service 
to dissipate the heat generated in the stator windings. 
After connecting the stator leads to the terminals, the 
assembly is put in a test rack and is subjected to a 
1500-volt test to make sure that there is no ground or 
short circuit. Then the pump and rotor assembly is 


set in place and the flange of the pump is fastened on. 
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the pressure inside the units to within 3 mm. of mercury 
of a perfect vacuum. The oven is heated to 240 deg. F. 
and the units remain in it for four hours. 

Upon removal from the oven, the unit is charged with 
nitrogen and is sealed for shipment to another plant 
where it is installed in one or another of several sizes 
and models of cabinets. There, of course, the nitrogen 
is removed and the unit is connected with a condenser 
and evaporator and charged with refrigerant, after which 
it undergoes a further test. Before shipment, units 
are dipped in oil and drained (a precaution against 
rusting) and one unit from each batch is removed to 
a laboratory where it is subjected to a test for moisture 
content. The sample unit must not contain more than 
0.2 cc. of water to permit the release of each batch. 

It will thus be seen that the unit is not only manu- 
factured with a truly remarkable degree of precision, 
but is assembled and tested with corresponding care. 
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—each part a power plant for 
this WESTON Sensitrol Relay! 













PAT 
PEND 
MODEL 
705 


SERIAL 
NO. 577 


Whether you are using sensitive relays in existing circuits, or consider- 
ing their application for new products, it will pay you to submit your 
problem to WESTON. For the broad WESTON line includes sensitive 
relays of many types; including the “high sensitivity — high contact 
capacity” Model 705, as well as time delay and power relays designed 
to operate from the sensitive relay contacts. Then, too, from WESTON’S 
long experience in solving all types of relay problems, they probably 
will have a practical answer to yours. Weston Electrical Instrument 
Corporation, 582 Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 


nstrumenls 


OTHER WESTON RreLays 





Time Delay Relays (Model 613) 
Compensated bi-metal operation... 
single or double circuit .. . provides 
time delay of 15 seconds to 1 min- 
ute between initial impulse and 
operation... handles up to 25 
watts at 110-volts output. 





Sensitive Indicating Relays (Model 
730) Designed specifically for 
alarm circuit use where current is 
normally held at 2 milliamperes... 
standard model serves as indicator 
over 0-4 milliampere range, with 
contacts at 1 and 3 milliamperes 
. compact and inexpensive. 





Power Relays (Model 630) Electro- 
magnetic type with one to four 
mercury switch contacts ... de- 
signed particularly for use with sen- 
sitive relays to supply output 
energy up to 1000 watts. . . operate 
on 6 volts DC, or from transformer 
rectifier unit. 





Sensitive Relays (Model 30) Per- 
manent magnet, movable coil op- 
eration... for circuits up to 200 
milliamperes, 6 volts, DC ...in 
types for “high-low” voltage (or 
current) control, and for regulation 
of voltage (or current) within 1%. 
Also ‘“‘microampere” type, operat- 
ing from high-side to low-side at a 
minimum differential of 15 micro- 
amperes. 





MOTOR SPECIFICATIONS 





Jor designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the Current’ column, by the following key: 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 

8—Repulsion 
9—Compensated repulsion 


10—Repulsion-start induction 


11—Repulsion induction 


POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 
19~Sntnel Gone 13—W ound rotor (slip ring) 


14—High cycle 
15—Synchronous 
b—Normal torque, low starting current. 16—Shaded pole 


¢c—High torque, low starting current. SPECIAL PURPOSE MOTORS 


d—Hisgh slip. 17—Two-power motors 


a—Normal torque, normal starting current. 


e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage" column. 
MOUNTING... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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Picture of a purchasing agent 
saving his company 
a lot of service calls ! 
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Our ultra-modern streamlined locomotives bear just 
about as much resemblance in appearance and perform- 
ance to the ancient boiler-on-wheels called the Iron 
Horse, as the latest Rockbestos constructions do to the 
first asbestos insulated wires. 


Back in the days before Rockbestos had become 
headquarters for heat-resisting wires, our iron horse 
stage of development brought out asbestos insulated 
magnet, stove and fixture wires in response to a grow- 
ing demand for a wire that would 
stand up under head without quit- 
ting. These early attempts estab- 
lished the superior heat resistant 
qualities of asbestos insulated 
wire and brought requests for 
similar wires adaptable to many 
new and different applications. 


1. Heatproof 


Fireproof 


7 
3. Permanent 
4. 


hard or brittle 


All this meant a lot of gratuitous 
experimenting, but it eventually 


vibration 


TEN TESTED ROCKBESTOS VALUES 
6. Oil, Grease and 


7. High overload 
Never becomes 


5. Resists heat and 








added heater cord, heat-resisting flexible cords, and a 
wide variety of Rockbestos All-Asbestos and Rockbestos 
A. V.C. (asbestos and varnished cambric) wires to our 
line, until we now have 112 standard constructions... 
not to mention dozens of wires of special design. This 
broad expansion came as a result of our willingness to 
take any wiring problem that came along and work out 
a solution. We’re still doing it and want you to remem- 
ber that it’s a service that is always at your service. 


How about letting us make your 
product better by making a better 
wire for you? All you have to do 
is tell us what you make and we'll 
do the rest. It’s our specialty. You 
might also ask for our Bulletin No. 
64 on Electric Range and Appli- 
ance Lead wires. Rockbestos 
Products Corporation, 750 Nicoll 
Street, New Haven, Conn. 


Moisture resistant 


capacity 

Reduces returns 
and replacements 
Builds good will 


Increases sales 


Also refer to the Electrical Contracting and Electrical World Buyer's Reference Editions 


New York 
Pittsburgh 


Buffalo 


St. Louis Los Angeles 





APRIL 1940 


Cleveland 


ROCK Bae Oul, 0. Sen.the. wie, with pelmanent insulate 


Detroit 
Portland, Ore. 


Chicago 


San Francisco Seattle 
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Because it was new, its very newness invited 
criticism — to safeguard our own interests 
we not only made every possible test in our own 
laboratories but we also invited tests in all disinter- 
ested institutions and comparative tests were made 
with competitive materials. Micro-Weave tracing 
cloth has met every challenge — strength, trans- 
parency, erasure, uniformity, aging — it is a good 
tracing cloth — how good it is your own use tests 
will demonstrate. 


Write for samples — join the 
growing army of satisfied users. 


THE HOLLISTON MILLS, Inc., Norwood, Mass. 
Companion Products: Royal Blue Print Cloth and Photo Cloth. 


BOSTON - NEW YORK 
RICHMOND. 


PHILADELPHIA CHICAGO 


ST. LOUIS 
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The dispensing roll container is a pro- 
tection, a convenience and an_ identi- 
fication. It keeps the cloth clean — handy 
brackets attach to desk or table. 


SEQUENCE CONTROLS 


(Continued from p. 45) 





and the connections were brought in from the top, 
danger existed that oil would be carried into the 
enclosure. Now, oil and control just do not get along 
together. By bringing the wiring in at the bottom or 
sides of the enclosure, this trouble may be eliminated in 
almost every instance. 

Automatic stopping is accomplished by plugging 
switches, which either are of the zero speed type or 
depend on a slight reversal of the motor. The latter 
is the more positive in operation, but it should not be 
used where the small reversal will leave tool marks on 
the work or will endanger the cutting tool. Where 
zero speed switches are used for stopping, an additional 
magnetic brake will usually be required, except where 
the machine has a high friction load. All these matters 
are of greatest importance in insuring successful opera- 
tion of sequence control. In fact, sequence control 
becomes possible only if the different circuits can be 
rightly translated into positive action. 

Many machines designed for sequence control employ 
timing cycles to provide short delays between different 
motions. This may be accomplished by providing a 
dwell time at the end of a grinding cycle, or a stopping 
of the feed motion slightly ahead of the spindle in order 
to eliminate tool marks, or by insuring that the motor 
driving the spindle has attained full speed before the 
feed can be started. Timing cycles of this nature do 
not need great accuracy. Where greater accuracy and 
longer intervals are required, synchronous motor driven 
timers provide the best solution. 

Problems are still to be solved in connection with 
applying timers to interlocking controls. For long life 
and unfailing operation, the oil dashpot timer is superior 
to other types, but it cannot be used for very short 
timing, and its timing cycle is affected by temperature 
and voltage. Air timers can be used only for short 
timing owing to the small amount of air handled; any 
clogging up of the small air passage affects the timing 
cycle, and the cycle is also affected by voltage. Escape- 
ment timers are more consistent in operation than other 
types but, having a limited life, they are not suitable for 
frequent operation, Decayflux timers can be used only 
for timing up to a few seconds. They are consistent in 
operation, have long life, and are therefore suitable for 

frequent operation. They make excellent dwell timers. 
Dry rectifiers add to the expense of decayflux timers 
where they must be supplied to furnish the direct cur- 
rent for operation of the timer. Heat timers have the 
advantage of low cost, but they are very much limited 
in their application and can hardly be considered for fre- 
quent operation. The synchronous motor driven timer 
covers the largest number of applications and is the 
most accurate timing device obtainable. It has great 
flexibility as to possible circuit arrangements and, in 
the form of a cycle timer, it can be used to set up a 
complete sequence of operations. In recent years this 
device has been greatly improved. It gives long life 
even when subjected to frequent operation, but the 
device is inherently expensive. 
In recent years low voltage has come into general 
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A unique feature of the I. T. & T. Selenium Rectifier is its ability to 
operate efficiently throughout an extremely wide range of rectifier temper- 


atures—from —40°C. to +75°C.—higher for intermittent service. 


This wide temperature range provides instantaneous operation in ex- 
tremely low temperatures and insures continuous performance under the 
most rigorous conditions of heat. Under normal temperature ranges, the 
high permissible plate temperature of the Selenium Rectifier offers an 
ample factor of safety for emergency conditions. 


Other Outstanding Features of I. T. a T. Selenium Rectifiers 


Thel. T.& T. Selenium Rectifier 
finds wide, general-purpose ap- 
plication in a variety of forms 
for the rectification of high or 
low currents at high or low 
voltages. It also has many other 
uses, such as spark quencher, 
polarizer or electronic valve. 


Efficiency: The high efficiency 


of the Selenium Rectifier over a 
wide load range assures eco- 
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nomical operation, low costs 
and eliminates maintenance. 


Compactness: The high per- 
missible back voltage of the 
Selenium Rectifier plates holds 
to a minimum the number re- 
quired. Also the high current 
density permits the use of small 
plates. These features together 
with simplicity of design make 
it a comparatively small com- 
pact unit. 


Overload Capacity: It will 
withstand short overloads of 
ten or more times the normal 
rated current without damage. 


Ruggedness: It is entirely 
metallic, rugged in design and 
construction — unaffected by 
shock or vibration. Not critical 
to assembly pressure. 


Regulation: Stable output dur- 
ing years of wide use and good 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin. 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. 


regulation with varying load 
demands. 


Electrical Stability: It has no 
moving parts, it requires no 
adjustments or replacements, 
there is nothing to get out of 
order. It hasindefinitely long life. 


Low Back Leak: It has negli- 
gible back leak for battery 
charging. No protective devices 
required to guard against in- 
terruptions in A.C. supply. 








THIS UNIQUE LABORATORY 
Eliminates the Doubt Few 


COSTS NO MORE to get 
this Parker-Kalon Quality-Control 
Guarantee with every box of.... 


Hardened Self-tapping Screws 
Types, sizes, head-styles for every 
assembly of metal or plastics 


Cold-forged Socket Screws 


CapScrews.SetScrews, 

Stripper Bolts madeto 

a new high standard 
of quality 


Wing Nuts-Cap Nuts-Thumb Screws 


Cold-forged .. Neater, Stronger 


Om OD A 


That Threaten 
Fastening Jobs 


Parker-Kalon Quality- Control assures fastening 
devices that ALWAYS work right and hold tight 


Specify PARKER-KALON and 
you get valuable protection against 
the “Doubtful Few”. . . the few 
imperfect screws in a box that waste 
time and labor in assembly work 

. that fail to make satisfactory 
fastenings. 

With a $250,000 Quality-Control 
Laboratory that has no counterpart 
in the industry, Parker-Kalon is 
able to maintain standards of qual- 
ity never before attained. Hardened 


Self-tapping Screws, Socket Screws 
and other fastening devices are pro- 
duced and tested under a remark- 
able control routine that makes each 
one better than “good enough.” 
When you need fastening devices, 
it will pay to see that they come 
from the most modern plant in 
the screw industry. Parker-Kalon 
is equipped to “make them bet- 
ter”! Parker-Kalon Corporation, 
200 Varick Street, New York City. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


Quality- PARKER-~KALON 
Fastening Devices 


ELECTRICAL MANUFACTURING 















use for control circuits in order to prevent insulation 
breakdown and for safety to the operator. Control 
voltages generally are 110, but there has been tendency 
to go to lower voltages. Voltages lower than 110, 
however, may become a source of trouble owing to 
uncertain contact making which prevents the sequence 
control from functioning properly. 

It is evident that there are many angles involved in 
the designing, installing, and operation of sequence 
control. The control manufacturer must not only work 
out the details of the control, but must also give con- 
sideration to the arrangement and location of the control 
and the operating means. The cooperation the machine 
industry has given the control manufacturer has been 
of great benefit in the development of sequence control. 
The control industry will continue to apply its broad 
experience to meet the demands for additional devices 
and refinements as they become necessary. 





MOST LIGHT—LEAST COST 


(Continued from p. 65) 





tact with the insulated shallow brass shell and lamp 
contact brass wire spring. The remainder of the cir- 
cuit may be traced through the lamp filament to the 
lamp base flange and then to the silver plated zinc alloy 
die-cast reflector. Since the reflector is insulated from 
the inside brass case of the flashlight by the annular 
broken ring of channel-shaped vulcanized fibre placed 
around its rim, the electrical circuit remains open until 
closed by sliding the brass switch strip into contact with 
the reflector. 

To make certain that there would be no relative move- 
ment between the brass tube and the fibre tube which 
might cause the switch to bind, two small rivets are 
used in an improved model under the synthetic rubber 
hood. This would make the total number of separate 
pieces 26, of which 4 are fasteners. 


PERATION and adjustment features of this in- 
© dustrial flashlight are simple. The lamp may be 
replaced by rolling the rubber hood back to remove the 
threaded lens ring and then the shell in back of the 
reflector assembly. To replace the lens, remove the 
ring as above and then pull the reflector assembly out. 

The operating tension of the demountable switch may 
be adjusted by first removing the dry cells and then 
removing the lens ring assembly as described previously. 
Slide the switch forward, then insert the middle finger 
of either hand through the head of the case so that the 
tip of the finger rests on the spring portion of the 
switch strip just to the rear of the bracket. Press the 
finger tip against the strip to release its sheared down 
ears from the edges of the bracket and at the same time 
draw it out of the case to remove the strip and thus 
release the thumb piece from the exterior of the case. 
Operating tension of the switch may be adjusted by 
altering the normal bend of the brass strip. The switch 
may be re-assembled by placing the thumb piece in its 
rearmost position on the flashlight case, and then in- 
serting the rear part of the brass strip into the case and 
through the bracket until the sheared down “ears” of 
the strip click into position. 
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So BLACK & DECKER gives the job 


to Parker-Kalon Self-tapping Screws! 


—- AKE a tip on fastenings from this well-known 
manufacturer of portable electric tools. 

Don’t risk using “doubtful” screws ... screws 
that break at the head, strip, start crooked or fail 
to draw up tight. Such screws always waste time, 
tempers, and run up costs. 

When you use Parker-Kalon Screws, you avoid 
such troubles. For these Screws are made to rigid 
standards maintained by the famous $250,000 
Parker-Kalon Quality -Control Laboratory...stan- 
dards developed from over 25 years’ experience 
in the manufacture of Self-tapping Screws. This 
is your guarantee that every Parker-Kalon Screw 
will go in easily and hold securely. Parker-Kalon 


Corporation, 198-200 Varick St., New York, N. Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


PARKER-KALON 





HARDENED 


aCe seve 
















In Hazardous Locations 


HEINEMANN 
“Pe-:Cirk-it”’ 


Fully 
E lectro-Magnetic 


AUXILIARY 
BREAKER 


Enclosed in 
Crouse-Hinds 





TO LINK PRODUCT WIRING 


(Continued from p. 64) 


the objections of wire splicing, devices are employed 
in which the connections are made or broken by 
chanical means without soldering. 

The simplest tvpe of connector, the plain set-screw 
type, is nothing less than a round tube of 
metal which is fitted with two or more fastening screws 


i 


more or 


in the same manner as in the simplest form of solderless 
lugs. The two wires to be connected are introduced at 
opposite ends and the screws tightened down onto them. 
More elaborate solderless forms are made by the use of 
a double frame which is, in effect, a combination of two 
of the holding elements of the solderless lugs. They 
may have rounded, toothed or V-shaped bottoms or they 
may take the form of a wedge grip in which a clamp 
binds both wires to the 
tightening bolt. 


frame by the action of a single 


A compression form of connector is formed by the 
assembly end to end of two of the screw clamps such 
as are used on compression lugs. The two clamps are 
united by a solid connection piece in place of the tongue 
of the lug. This central element is usually a straight 
extension of the center line of the couplings but, when 
so desired, it may be in the form of an elbow to provide 
for the joining of two wires at right angles. 

As most of these types of connectors provide only for 
linking two wires end to end, it is of course necessary 
to employ as Many connectors as there are separate 
leads in the circuit. however are 
designed for a multiple service as in the box-and-screw 


Some ci mnectors 


FX PI OSION PROOF | type which is similar to the simple tubular form but is 






Here’s your guarantee 
of safety in hazardous 


locations where 


fumes, acids, gases 


and dust occur in 


paint factories, mines, 
refineries, chemical 
dis- 


labs, granaries, 


tilleries and similar 


plants. 


Any rating from 14 to 35 amperes. . 
stantaneous trip on short circuits . . 
delay on harmless overloads . 
prevent tampering. 


. Magnetic in- 
. Magnetic time 
Factory sealed to 


Write for Complete I nformation 


HEINEMANN ELECTRIC CO. 


99 PLUM ST. TRENTON, N. J. 


Established 1888 





Multiple-connector plug for quick 
handling of several related circuits. 


of rectangular shape the two screws at each end actuates 


a flat clamp which tightens down onto the wires and 
holds them in firm contact with the box frame. Such 


connectors, in addition to the usual function of joining 
the ends of two wires, may also be used for assembling 
two wires to three wires or for other combinations. 
Another form of connector is that which is designed 
to screw onto the wires themselves and thus form a 
solderless connection of good holding power. The con- 
nector body, which is made of moulded composition, 
has a tapering hole through its center and in this there 
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SHS and product engineers 


Unbelievably diversified are the uses of 
Richardson plastics by engineers and 
designers in countless products and 
manufacturing equipment. In steel, 
paper, textiles, foods, ink, chemicals, 
printing, transportation, paint, floor cov- 
erings, electrical, communications, auto- 
motive and other industries, Richardson 
plastics are giving outstanding service, 
and suggesting further uses for these 
versatile materials. Consult Richardson 
engineers about any plastics applica- 
tion you have under consideration. 


INSUROK, the superior plastic, is available in 


sheets, rods and tubes, in many grades, sizes, 
thicknesses and finishes for fabrication in your 
own plant—or completely finished parts ready for 
assembly. Tough, durable, strong, light in weight. 
Highly dielectric. For gears and bearings and other 
production equipment, INSUROK offers many prof- 
itable advantages. Get the facts about Laminated 
and Molded INSUROK. Write for complete details. 


Radio by Belmont Radio Corp. 


RUB -TEX 
Molded hard rubber for elec- 
trical insulation, acid handling 


equipment and numerous other Widely used bituminous plastic for 
industrial applications. battery cases. Acid-resisting. Highly 
dielectric. Durable. Long-wearing. 
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Latest type of automatically controlled annealing furnaces are 


used in producing Bridgeport’s Phosphor Bronze. 





BEST ROLLING MILL FACILITIES 
HELP GIVE EXTRA RESILIENCY TO 


BRIDGEPORT NEW 
PHOSPHOR BRONZE 





Extra resiliency and higher resistance to fatigue 
are qualities that are part of every sheet, strip 
and coil of Bridgeport Phosphor Bronze Spring 
Metal. For, at Bridgeport’s new mill, giant 
rolling equipment now takes larger, denser, 
sounder bars and under careful supervision 
of experienced metallurgical control, rolls 
them into livelier, longer-lasting spring metal. 
You can improve your product by using 


a better bronze. Contact our nearest office. 


BRIDGEPORT BRASS 


RASS » BRIDGEPORT BRASS COMPANY 


=" BRIDGEPORT, CONN.+ ESTABLISHED 1865 
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is a tapering spring insert. The spring acts as a cur- 
rent-carrying sleeve and, when the bared ends of two 
or more wires are inserted into it and the connector 
twisted, the spring presses clean cut threads into the 
wires forming a connection which is both firm and elec- 
trically efficient. Such connectors, which are compara- 
tively small in size, may be used for joining outgoing 
leads to the lines or for the connection of the ends of 
internal witing. These are made in sizes suited for two 
or three No. 10 wires and for joining a number of 
smaller wires, either solid or stranded. Smaller con- 
nectors of a similar construction are made of porcelain 
for use with Nos. 14 and 18 wires. 

Among those organizations active in the production of termi- 
nals, lugs and connectors and including those which co- 
operated in the gathering of data for this discussion, are: 
Alden Products, American Brass, M. B. Austin, Burke Electric, 
Burndy Engineering, Dante Electric Mfg., Delta-Star Electric, 
Frankel Connector, General Electric, Guardian Electric Mfg., 
Ideal Commutator Dresser, Ilsco Copper Tube & Products, 
Johnson Mfg., Howard B. Jones, Kolton Electric Mfg., Krueger 
& Hudepohl, Littelfuse, Memco Engineering & Mfg., James 
Millen Mfg., Patton MacGuyer, Reliable Electric, Shakeproof 
Lock Washer, H. B. Sherman Mfg., Square D, Thompson- 
Bremer, Trumbull Electric Mfg., Westinghouse Electric & 
Mfg., and Wolverine Tube. 


ELECTRONIC TUBES 


(Continued from p. 52) 


current for stable operation of approximately five amp. 
The use of metal construction and water cooling has 
greatly reduced the size of these tubes and has also 
lessened the chances for arc-back. 

The igniter-tube, except for a brief ionization time, 
is an instant starting device as is also the cold-cathode 
tube. The latter represents a third type of gas-filled 
triode. Its structure consists of a cathode, which is 
coated with a mixture of barium and strontium, a glass 
shielded anode, and a control anode which is placed close 
to the cathode. The gas filling is generally argon, or 
neon with a small percentage of argon. This tube is also 
functionally similar to the thyratron, the control anode 
being used in this case to initiate current flow. The 
field of application is restricted to low current control 
devices, since the energy dissipation at the cathode of 
a glow discharge limits the current which may be drawn 
without overheating the surface. Basically, this tube 
may be made to perform the functions of rectifier, a 
relay, or a voltage regulator. Its advantages include 
absence of deterioration in standby service, quick re- 
sponse, and the ability to operate without cathode heat- 
ing power. 

Initiation of the discharge in a gas-filled tube may 
also be controlled by an externally applied magnetic 
field. One tube which is operated in this manner con- 
tains, in addition to a cathode and anode, a cylindrical 
collector electrode which surrounds the discharge path. 
The magnetic field is applied through the poles of an 
electromagnet located outside the bulb. For each value 
of anode voltage, there is a critical value of field in- 
tensity above which the discharge will not start, the 
electrons drawn from the cathode being deflected to the 
collector electrode. Below this critical value, conduction 
takes place and continues until the anode potential is 
removed or reversed. These tubes are built for mod- 
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Manufacturing features 


that SAVE 
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MANUFACTURING economy and performance 
efficiency were assured when Warner Patterson 
Company adopted Bakelite Plastics for the hous- 
ing and component parts of their new Motor 


Analyzer. Taking full advantage of the unique 
combination of useful properties inherent in 
Bakelite Plastics, this testing device successfully 
withstands every condition encountered in service 
station use. 

Production is Simplified, for housing and cover are 
each formed from Bakelite Plastics in a single mold- 
ing operation, with all constructional and decora- 
tive details complete, and with metal inserts firmly 
embedded. More than a dozen other parts, includ- 
ing gauge housings, solvent cup, switch brackets 
and switches, likewise come from the mold com- 
plete in every way and ready for fast, accurate assem- 
bly. Color spraying and polishing are eliminated, 
as the rich jet-black finish is self-contained. 

Selling is Simplified with the many merchandising 
features afforded by Bakelite Plastics. Although 
light in weight, and easy to handle, this instru- 


Merchandising features 


that SELL 





LIGHT WEIGHT 


SAFE ELECTRICAL 
INSULATION —_— 


RESISTANT TO: 
HEAT, OIL, GASOLINE, 
SOLVENTS, MOISTURE 
AND WEAR 


—provided by Bakelite Plastics in Warner Motor Analyzer 


ment is sturdy and endures everyday usage. Con- 
stant contact with grease, gasoline, moisture and 
heat ... even engine de-gumming solvents . . . does 
not impair its efficiency or harm the lustrous sur- 
face. Superior insulating qualities obviate danger 
from electrical shock. 

Profit from the experience of Warner Patterson 
and hundreds of other manufacturers by utilizing 
Bakelite Plastics for your eiectrical products. Avail- 
able in many types, in a wide range of colors... 
opaque, translucent and transparent, these versatile 
materials are fully described in booklet 8P, ‘‘New 
Paths to Profits’. Write for your copy today. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


uUcE 


247 PARK AVENUE, NEW YORK 


AKELITE 
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PLASTICS HEADQUARTERS 





COMPACT DESIGN 


PERMANENT LUSTER 
AND COLOR 


HEAT INSULATION 

















NOW. 


A PERSONALIZED 
MOLDING SERVICE 


Jor electrical manufacturers ! 


* American Insulator service couldn’t be more personal-_ 
ized if it were the individual molding department of each of 
its customers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 
formula of supplying the customer with what he wants— 
when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 


customer as we do, it’s really a PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 


New Freedom, Penna. 
SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


It will be sent promptly on | [py 


I] 


D 
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request without ob] gation 


CULLMAN 


SPROCKETS 


Over 45,000 
Sprockets in Stock 
for Roller, Block 
and Silent 


CHAINS Always in 
Stock (Diamond distributors) 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


erate current requirements and may be used in auto- 
matic fader circuits for neon signs, for battery charging, 
in elevator leveling circuits, and in similar applications. 


LIGHT-ACTUATED TYPES WIDELY USED 


EVICES in which the flow of current is effected by 

an external source of light are of three general 
forms, namely, photo-electric tubes, selenium cells, 
and photo-voltaic cells. The photo-electric tube consists 
of a photo-emissive cathode, which has a caesium or 
other alkali metal coating, and an anode, mounted in 
a glass envelope which is either evacuated or contains 
an inert gas at low pressure. Permissible applied volt- 
ages vary from 90 volts maximum for gas tubes to sev- 
eral hundred volts for vacuum types. In the selenium 
cell, the electrodes usually consist of an interlaced pattern 
of platinum or gold in a thin layer on glass, so arranged 
as to provide, in a small space, a path which is only a 
few hundredths of an inch across the glass in the di- 
rection of current flow, but which is several inches in 
width. This pattern is covered with a thin layer of 
selenium, the resistance of which varies in response to 
the amount of light which falls upon it. The applied 
voltages for this type of tube range up to 200 volts, while 
current values under strong light are of the order of 
150 micro-amp. 

Since both photo-electric and selenium cells require 
the application of external voltages, these tubes may be 
thought of in terms of common circuit elements, the 
photo-electric tube being simply a resistor, of the order 
of 10 million ohms, while the selenium cell is a resistor 
having an approximate value of one million ohms. The 
photo-voltaic cell, on the other hand, is a voltage supply 
in itself and may be considered as a battery. This cell 
has two electrodes separated by a material which may 
be either a liquid or a solid, depending on the type. The 
potential between electrodes is of the order of a few 
hundred millivolts. The cell is not adapted to vacuum 
tube amplification, since the use of tubes in amplifying 
small de. voltages is not ordinarily practicable. The 
photo-voltaic cell is, therefore, ordinarily amplified 
through sensitive magnetic relays, or is used for indi- 
cating purposes with sensitive meters, such as the ex- 
posure meter used in photography for determining light 
intensity. 

Selenium cells give the largest current output per 
lumen of light intensity of any type of light-sensitive 
tube, and are used successfully in de. applications to 
energize directly the coils of fairly sensitive magnetic 
They are also used with tube amplification, in 
which case the circuits are similar to those used with 
photo-electric tubes. 


relays. 


Three important points must be 
considered in their application, namely, that the response 
to light changes is not instantaneous, that the resistance 
characteristic changes with temperature, and that even 
with no illumination there is always some current flow. 

*hoto-electric tubes have exceptionally fast response 
and are the type most widely used in industrial and 
product applications. They are ordinarily operated in 
conjunction with an amplifying tube when used to 
operate relays, recording and indicating instruments, 
or other devices. A few of their numerous applications 
include operation of automatic door openers, paper 
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..» From the Poker Table Gomes a 
Thought for the Buyer of Motors 


No one ever became a poker expert by merely reading 
about pairs, straights, and flushes. To know and enjoy 
poker, one must actually sit in on a fast action game. 
Buying motors is no different. You can read about Leland 
notor dependability (996 out of every 1000 sold never 
equire factory service). You can analyse on paper 
land's famous quietness and stamina... and its high 
operating characteristics. But the only way to learn about 
the tremendous sales power Leland motors can bring to 
your products is to get a Leland and test it right in your 
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own plant. 

In other words, get in on the game! Write, wire, or tele- 
phone for your Leland motor today and let it demonstrate 
first hand why it is specified more often than any other 
motor when among the makes considered. The Leland 
Electric Co., Dayton, Ohio. 
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Obtain One For €omparison and Test 


All Types and Ratings, 1/20 to 3 HP. Specials Also 
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HIGH 
MICA PLATE 


SPECIFIED EXCLUSIVELY AS STANDARD INSULATION FOR THE 
NATION'S FINEST APPLIANCES — FLAT IRONS — TOASTERS 
WAFFLE IRONS — STRIP HEATERS, ETC. 

If you have a high heat insulating problem to solve 

do investigate the supreme adaptability and positive 

economy of this remarkably efficient laminated mica 

plate. 

Test sheets and detailed information sent on receipt 

of contemplated application. Write today. 


NEW ENGLAND MICA COMPANY; : 


Incorporated 
WALTHAM, MASSACHUSETTS 


CEADERSHIP! 





for temperature control — 


SILEX depends on WILCO 


Why dosuch industrial leaders 
as Silex turn to Wilco for the 
final answer on temperature 
control problems? Simply be- 
cause they recognize Wilco as 
the authority! Through 26 


knowledge and the ability to 
answer your questions, and 
to solve your problems— 
faster ...and better. Write 
for ‘‘Wilco Blue Book of 
Thermometals’”’? — or better 











years of world-wide leader- 
ship in the research, manu- 
facture and sale of thermo- 
static bi-metals, Wilco has 
acquired the experience, the 













WILCO THERMOMETAL 


(Thermostatic Tee Cte B) 


still, send in your problem 
immediately. * The H. A. 
Wilson Co., 105 Chestnut St., 
Newark, N. J. Branch Off.: 
Detroit, Mich.,& Chicago, IIl. 


break detectors, drinking fountain controls, smoke- 
density indicators and automatic control of lighting. 
Gas filled tubes, which have extremely high sensitivity, 
find an important use in sound-on-film applications or 
wherever sensitivity dominates the selection. 

High vacuum cathode-ray tubes* are fast becoming F 
one of the most useful of electronic tools. In this type P 4 
of tube, an indirectly heated cathode, located near the ; 
base, supplies electrons which are focused into a beam 
and directed through the neck of the tube, control being 
effected by a grid, or modulating electrode, and several 
anodes. The beam, impinging on a fluorescent view- 
ing screen which is coated on the inside of the glass 
envelope at the flat end of the enlarged part of the tube, 
forms a spot of light. To permit an image or trace to 
be spread on the screen, a circuit for deflecting the beam 
both horizontally and vertically is also provided. This 
circuit may be either electrostatic or electromagnetic in 
operation. For electrostatic control, two sets of de- 
flection plates are located in the neck or in the enlarged 
part of the tube at right angles to each other. Where 
electromagnetic control is employed, two pairs of elec- 
tromagnetic coils are located diametrically opposite each 
other as close as possible to the bulb neck constriction 
characteristic of this tube type. 

One of the principal uses of cathode ray tubes is in } | 
television receivers, where they serve to reproduce the 
televized image. Tubes for this purpose are now avail- 
able with screens ranging in size up to 20 in. diam. 
In oscillographic applications, cathode-ray tubes are 
widely used for measuring modulation percentages, for 
frequency measurements, and for determining the ex- 
tent or amplitude of such variable quantities as current, 
voltage, mechanical vibration, sound, etc. They are 
also used for studying the characteristics of mercury 
vapor lamps and rectifiers, for testing radio receiver 
coils against standard inductances, for analysis of com- 
mutation in de. machines and for determining the wave 
forms of periodic phenomena. 


*See “Cathode Ray Tube Facts for the Specifier,” ELrc- 
TRICAL MANUFACTURING, September 1939, 


EIGHT PARTS PER MILLION 


(Continued from p. 48) 


that this unit and present electrical circuits permit of 
testing any reasonable number of tanks with but one 
Hardimeter. A power switch and “on” pilot lamp in 
the uppermost panel serve a most useful purpose when 
the many dead time intervals during a cycle are con- 
sidered. The feeling of confidence and assurance that 
the device is energized, more than pays for the slight 
additional cost of this lamp, socket and jewel. 

As long life under continuous operation is para- 
mount for this class of equipment, a system of oil im- 
mersed cams, gears, switches and even the motor was 
adopted. This method, while open to the hazard of 
oil leakage, has by time and experience proven itself 
above reproach. Here electrical, chemical, mechanical 
and photometric principles and components have been 
combined to offer a reliable, highly accurate and auto- 
matic control medium. | 
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THIS KADETTE RADIO, produced in 
1932, is one of the early efforts in 
molded plastic radio cabinet de- 
signs. An outstanding achievement 
only eight years ago it would be 
regarded old-fashioned today. 


CONTRAST THIS new Kadette “Topper” 
with its “granddaddy” of 1932! It 
shows how far designers and molders 
have come with Durez plastics in 8 
years. The handsome brown mottled 
Durez cabinet was designed by Barnes 
& Reinecke and molded by Firestone. 


Back In 1932 the Kadette Radio Corp. got an idea 
that midget radio housings could be successfully 
molded entirely of plastics. This model was the trail 
blazer of a trend in radio design that since has swept 


the industry. 


The latest Kadette model illustrates what radio 
manufacturers, with the help of Durez plastics, have 
done in less than a decade. It reflects the tremendous 
strides that have been made both in design and mold- 


ing technique—and shows the vast opportunities for 






















product improvement that are easily possible with 


this modern molding material. 


Maybe you have a problem-product which needs 
only the impetus of fresh styling, sparkling color, 
lightweight or greater durability to start it on the 
way to sales success. Why not consider Durez? It offers 
all these and many other advantages, plus simplified 
production! Write for information and suggestions. 


DUREZ PLASTICS & CHEMICALS, INC., 
684 WALCK ROAD NORTH TONAWANDA, N.Y. 





DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 


APRIL 1940 
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is a noteworthy feature of PILOT Shaded 
Pole Motors. H.P. ratings—1/300th to 
1/15th. Write today for Bulletin P-140 
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LITTLE GIANTS OF POWER 


F.A.SMITH CORP. 400 DAVIS ST. ROCHESTER,N. Y. 


“HEX” HEAD THERMOSWITCH | 


AMPERE 
CAPACITY 



















Wider application and 
use now made possi- 
ble with this 25 Amp. 
Fenwal Thermoswitch 
because of its in- 
creased capacity. Em- 
bodying same Ther- 
mostatic principle as 
the regular 10 Amp. 
switch, you will find 
it compact, rug- 
ged, precise and 
dependable. 





“Hex” head type (shown) 
is designed for insertion 
into a closed liquid or gas 
system. Many in use controlling 
sterilizing and pasteurizing equip- 
ment, molding presses and similar 
applications. 


Write today on company letterhead for 
details of this and the other five types of 
Fenwal thermoswitches. 


10 MAIN STREET 
ASHLAN Da MASSACHUSETTS 








Whats Wing On 





FCC ISSUES TELEVISION RULES 


Rules and regulations providing for limited commercial tele- 
vision operations beginning September 1 have been set forth 
by the Federal Communications Commission as a result of a 
study made by the television committee of the general prob- 
lems involved. 

Stations may begin limited commercial operations on Sep- 
tember 1 under which advertising will be permitted in con- 
nection with programs, the cost of which is borne by sponsors. 
The rules stress, however, that emphasis on the commercial 
aspects of the operation at the expense of program research is 
to be avoided. 

Reserving the matter of issuing television standards for con- 
sideration at some future time, the commission recommends that 
no attempt be made by the industry or its members to issue 
standards at present and further states that at the appropriate 
time it will endeavor to issue them promptly. 

No change is being made in the channels assigned to tele- 
vision by the present rules and regulations. Licensing of tele- 
vision broadcast stations for technical research and for pro- 
gram experimentation is provided. 


ENERGY OUTPUT HOLDS TO HIGH MARK 

For the week ended March 16 production of electricity by the 
electric light and power industry was 2,460,317,000 kw.-hr. 
against 2,225,486,000 kw. hr. in the comparable week of 1939, 
up 10.6 per cent, and 2,463,999,000 kw.-hr. in the preceding week. 
Statistics given out by the Edison Electric Institute indicate an 
output of 9,858,637,000 kw.-hr. in the four weeks ended March 
16 compared with 8,933,125,000 kw. hr. in the like period of 
1939, up 10.3 per cent, and 10,105,404,000 kw. hr. in the previous 
four weeks this year, decrease of 2.4 per cent. 


STANDARDS APPROVED BY NEMA COMMITTEE 


Nema standards recently approved by the codes and standards 
committee for the sections indicated are as follows: 

Domestic appliance section—leakage current test for hot 
plates and disc stoves. 

Electric range section—instructions for uncrating electric 
ranges; standard label for electric range crate. 

Electric water heating section—voltage ratings; temperature 
setting of thermostat; standard wattages for twin unit heaters. 

Fan motor section—classification of fans; types of fans; 
classification of fan motors; voltage ratings; starting voltage; 
temperature rise—high speed; commercial tests. 

Feeder voltage regulator section—feeder voltage regulator 
impulse test values; terminal markings for step and induction 
type feeder voltage regulators. 

Floodlighting section—procedure for measuring footcandles 
of floodlight installations ; insulation. 

Industrial control section—reference to motor service factor; 
standard ratings for across-the-line magnet switch starters; 
ratings of ac. reduced voltage general purpose magnet starters; 
rating of a controller; dead front constructions. 

Machine group, electric welding section—voltage ratings— 
variable voltage machines. 

Power switchboard group—current transformer ratings. 





GUIDE TO INDUSTRIAL DESIGN 


Offering not only invaluable information upon the styling of 
industrial products, but indicating much of the background that 
lies behind this current industry trend, Harold Van Doren’s 
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OR ELECTRICAL EQUIPMENT, SPLICING, MOTOR 

REPAIRS, etc... 
cambric tape requirements may be—no matter how 
exacting your specifications—Empire Tape will fully 
meet them. 


. no matter what your varnished 


In actual service and in the many manufacturers’ 
laboratory tests to which it has been subjected, 
this tape demonstrated conclusively its outstanding 
quality from the standpoint of: — 


1. Dielectric Strength. 2. Tensile Breaking Strength. 
3. Elongation. 4. Pliability. 5. Finish. 6. Uniformity. 
7. Resistance to Aging. 


MICA INSULATOR COMPANY 


APRIL 1940 


...Gn outstanding tape that meets severest requirements 


MCA ingen aToR CP 


EMPIRE 






Empire Varnished Cambric Tape and Cloth are 
available in yellow or black, straight or seamless 
bias cut, in tape form or full width material. 

Use the coupon for samples and a copy of our latest 
Price Bulletin #116. 
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MICA INSULATOR CO., 200 VARICK ST., NEW YORK 


Send me Price Bulletin #116 and samples of Empire Var- 
nished Cambric Tape C1 Yellow C] Black 


(CO Straight Cut [) Seamless Bias 
Name 
Company 
Address 


Cw... Pi ae State 
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is for automatic control, key- 
ing, changeover, etc., you'll 


cheered 


sembly includes Kurman relays. . 





ACCURACY PLUS 
CM ee ay 





ee, 
Whether your application need SE ITH THESE 


NEW! THE 25 RELAY... 


Rugged, compactrelay 
with low power con- 
sumption of 1.5 watts 
and high power output 
of 2,000 watts. Cer- 
amic insulated—coin 
silver contacts. Quar- 
ter inch diameter, can- 
tilever spring action, 
self-cleaning wipe, 
Alsimag non-hygro- 
scopic insulation, fool- 
proof 


DEVELOPED 
TO FILL THE 
NcED FOR A 
HIGH QUAL- 
ITY MEDIUM- 
DUTY RELAY 
AT LOW COST 


High contact pressure, 
high operative speed 
and full armature bal- 
ance in any position. 
Single pole, double 
throw, C type coin 
silver contacts; rated 
to carry 2 amperes at 
110 volts. Precision 
adjustment. Coil will 
carry 3 watts without 
overheating. Can be 
supplied to fill re- 
quirements varying 
from 2 to 50 milli- 
watts input, and loads 
as high as 1,000 watts. 


Cut production as well as experimental costs by 
specifying Kurman relays for the next job. Write 









HEC today for descriptive literature; no obligation. 


ELECTRIC CO.INC 
241 Lafayette Street, New York, Nl. Y. 














“Industrial Design—A Practical Guide” gives step-by-step pro- 
cedure necessary to develop new and salable designs for prod- 
ucts and machines, up to the point of actual production. It 
gives a broad insight into the problems of appearance design as 
applied to products made by modern high-speed methods. Fun- 
damentals of three-dimensional design in a form easily under- 
stood by those without previous art training are presented, 
and the practical procedure of product styling from preliminary 
research to finished dimensional drawings is described. Pub- 
lished by the McGraw-Hill Book Company. 


PROGRESS MADE IN FREQUENCY MODULATION 


Latest application of frequency modulation among radio develop- 
ments is its adaptability to a new radio-type machine for high 
speed communication now being developed by International 
Business Machines Corporation. It is understood that this 
radio typewriter will operate under any known method of sound 
broadcasting. 

Most widely known use of the frequency modulation system 
is in static-free sound broadcasting and reception. Programs 
transmitted by this method and received on equipment designed 
for this type reception are of unusually high quality and devoid 
of natural or man-made static noises. (El. Mfg., Sept. 1939, 
p. 96 and Nov. 1939, p. 90). 

Another successful application of the Armstrong method has 
been an experimental station relay system which eliminates 
telephone land wires as connecting links between stations. 

Employing its own frequency modulation system, RCA is 
adapting it experimentally in its new radio relay method of 
establishing an inter-city network of television stations (see 
p. 102, this issue). 


MAJOR DEVELOPMENTS AT A. S. T. M. MEETING 


Numerous accomplishments in both standardization and _ re- 
search have been reported by the various committees which held 
well-attended meetings at the American Society for Testing 
Materials spring convention during the early part of last month. 

One of the important actions taken by the committee on 
light metals and alloys, cast and wrought, was the addition to 
the tentative specifications for magnesium-base alloy bars, rods 
and shapes of three new wrought alloys with controlled or high- 
purity base metals which offer ‘considerably greater corrosion 
stability than the present alloys. 

Three subjects of current interest were considered by the 
committee on corrosion of non-ferrous metals and alloys; new 


, 


series of tests involving total immersion; preparation of a 


MEETINGS AHEAD 


April 7-13. American Ceramic Society. Annual 
meeting, Toronto, Canada. Ross C. Purdy, 2525 N. High 
St., Columbus, Ohio. 

April 9-10. Midwest Power Conference. Chicago, 
Ill. Sponsored by Armour Institute of Technology, 
Chicago, Il. 

April 22-24. National Industrial Service Associa- 
tion. Seventh annual meeting, Detroit, Mich. Stewart 
N. Clarkson, 420 Lexington Ave., New York, N. Y. 

April 24-27. Electrochemical Society. Spring 
meeting, Wernersville, Pa. Colin G. Fink, Columbia 
University, New York, N. Y. 

April 29-May 2. Chamber of Commerce of the 
United States. Twenty-eighth annual meeting, Wash- 
ington, D. C. 

May 1-3. American Society of Mechanical Engi- 
neers. Spring meeting, Worcester, Mass. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

May 6-8. Machine Tool Electrification Forum. 
Annual meeting, East Pittsburgh, Pa. Sponsored by 
Westinghouse Electric & Mfg. Company, East Pitts- 
burgh, Pa. 

May 12-17. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. 
W. J. Donald, 155 East 44th St., New York, N. Y. 
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— 2s The PROCTOR NEVER-LIFT iron has a “TOPHET” 
nickel=-chromium element. What better step could 


PROCTOR take to back up the 3 year guarantee? 
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the , 
new Steatite Crank 
XN 


There's more to Lavite than the name 
implies. It's not only an insulation of 
high dielectric value and great mechanical 
strength that is available in extruded tubes 
and rods. It's the insulating material that 
has gained the complete confidence of 


Contact supervision at Callite begins on the drafting board design engineers and manufacturers of 
a e ee ” 
i . does not end until the finished contact has passed electrical products and equipment every- 
Callite’s laboratory test. Nor is this ordinary, all-in-a-day’s- b a b tail net 
work supervision. At Callite, engineers and metallurgists where. Lavite can be pressed and machine 
are specialists. They have made the study of contact materi- to sizes and shapes according to specifica- 
als their life work. That is why you can confidently expect tion. It is economical in cost, extremely 
of today’s Callite contacts positive, dependable and unfail- , ; 
resistant to heat and offers the utmost in 
ing performance. Contact metals and special alloys have : : : ; 
been developed by Callite to meet almost every service insulation satisfaction. Samples and quota- 
requirement. We invite your inquiry. tions on request. 


Whatever the type . . . whatever the need Only Callite 
look | feet iD. M. STEWARD MFG. CO 
OOK 1O Cet ea s . s ® 
CALLITE for Contacts —CONTACTS by Callite SQQinamMinebee Main Office & Works: Chattanooga, Tenn. 


New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 


T PROD UC TS | J. A. Tompkins Kirby Company Needham, Mass. 
i Ne | | 2 oe oe oe Me ee | Cc Los Angeles, 4116 Avalon Blvd. 


hicago 
549 W. Randolph St. Electrical Manufacturers Supply Co. 
EISLER ELECTRIC CORP. e 547 39th ST. © UNION CITY. N. J. 





NOLIWIASHI 


2ING APRIL 1940 








standardized procedure for carrying out alternate immersion 













corrosion tests; and the developing of atmospheric corrosion 
tests on stainless steel in contact with other metals, an exten- 
sion of the galvanic and electrolytic corrosion studies previously 
conducted by the committee. 

Major activity of the committee on iron-chromium, iron- 
chromium-nickel and related alloys has been its compiling of 
authoritative data on mechanical, physical, and chemical prop- 
erties of a large number of alloys falling under the jurisdiction 
of the committee. It was reported at the meeting that the 
compilation of data was nearing completion and would prob- 
ably be published during the coming year. 



































PRODUCT SALES CONTINUE ADVANCES 


Washing Machines. Factory shipments of household 
washers in January amounted to 119,228, an advance of 8.4 per 
cent over the total of 109,909 reported for January 1939 and 
54.3 per cent above the 77,270 shipped in December, according 
to industry figures reported by the American Washer and 
Ironer Manufacturers Association. 

Ironers. January shipments amounted to 10,373, 6.8 per 
cent above the January 1939 total of 9,712 and 12.4 per cent 
below the 11,854 shipped in December. 

Vacuum Cleaners. Sales as reported by the Vacuum 
Cleaner Manufacturers Association for January totaled 120,168 
compared with 102,599 a year ago, up 17.1 per cent, and 155,201 
in December, down 22.5 per cent. 

Refrigerators. Domestic household units sold during Jan- 
uary amounted to 218,250, an increase of 55.8 per cent over the 
140,052 sold in the same month last year, and topped the De- 
cember figure of 86,011 by 153.7 per cent, according to the 
National Electrical Manufacturers Association. 

Air Conditioning Systems and Accessory Equipment. 
Value of orders booked for January amounted to $971,974 as 
compared with $852,834 for January 1939, an increase of 13.9 
per cent, and $1,594,221 for December, a decrease of 39 per cent, 
according to the Department of Commerce. 

Oil Burners. Total shipments for January were 12,963, 
according to Department of Commerce statistics, as compared 
with 8,738 last January, up 48.4 per cent, and 13,300 for De- 
cember, down 2.5 per cent. 

Mechanical Stokers. Factory sales for January aggre- 
gated 4,059 in comparison with 3,604 in the like month last 
year, a gain of 12.6 per cent, and 4,969 in December, a decline 
of 18.3 per cent, according to the Department of Commerce. 
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REED TOUR . E. BRIDGEP 
D.O. James Motorized OURS G GEPORT WORKS ff 
Speed Reducers are man- : 
ufactured carefully to ve Vy 
meet the requirements ; 
of service for which they th 
are designed and have si 
the same accessability, ; 
strength and efficiency 4 
of a separate reducer : 
and motor. q 
is 
¢c 
D.O.JAMES MANUFACTURING CO. r 
1120 WEST MONROE STREET, CHICAGO, ILLINOIS ; 
d We want a copy of your Catalog No. 17 ae his first ae _ = " ae Electric end: 
Engi . D t t files. Bridgeport works, ilip D. Reed, board chairman, inspected the 
Fo ae PING APNE Lee home laundry equipment factory. Left to right: C. K. Skinner, 
managing engineer, C. M. Lynge, assistant works manager, Mr. Reed, 
Name Harold Sargeant, acting superintendent, and W. S. Clark, works 
manager. Simultaneously with this event, the new General Electric 
heitilieinin Home Institute was officially opened. This covers an activity formerly 
- centering in Nela Park but now headed up at Bridgeport. 


City 

la FUNDAMENTALS OF ELECTRICITY 
Extensively devoted to the basic principles and facts regarding 
the generation and use of electricity, the fourth edition of 
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@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 
us your inquiries—you assume no 
obligation. Write today. 
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AKRON, OHIO 


THEY DO 
A BETTER 
JOB 
WITH 
ACME! 


Why? Because Acme Enameled 
Magnet Wire slips readily into 
narrow slots and crevices and has 
the toughness and abrasion re- 
sistance necessary for fast pro- 
duction work. This is due to the 
use of enamel of special formula 
developed in the Acme plant 
during many years of study of the 
manufacturer's problems. Acme 
— is production's first aid! 

cme Enameled Magnet Wire 
is also available covered with 
cotton, silk or thin abrasion- 
resistant paper. Samples for test 
Purposes sent on request; please 
give gauge and type. 


































PRODUCTS 


MAGNET WIRE—COILS—VARNISHED INSULATIONS—CAPACITORS 


APRIL 1940 


CERROMATRIX ; 


in making 


CERROMATRIX was used by Urbana Tool & Die Co. to 
space and hold the punches in this motor lamination 
die for Hobart Manufacturing Co., saving 500 hours 
in making it. The die has already produced over 
2,000,000 blanks and looks as good as ever. 


Mr. Dodson, Hobart’s Chief Tool Engineer, recently 
wrote a prospective user of Cerromatrix: “You need 
have no fear of the outcome nor the ultimate life of 
the die. The Cerromatrix will still be there doing its 
job when the die is worn out.” 


This low-temperature- melting alloy expands slightly 
on solidification and is widely used for locating punch 
and die parts permanently for long or short runs; for 
anchoring machine parts without expensive drive fits, 
for making engraving machine models, stripper plates, 
chucks and for many other purposes. 

Send coupon for new free 36-page Cerromatrix Manual. 


* CERROBASE—widely used as pattern metal 
and other purposes. Makes accurate reproduc- 
tions of master patterns inexpensively. Expands 
slightly. Melts at 255° F. Other uses include 
proof castings, models, liquid seals for nitriding 
furnaces, etc. 














* CERROBEND—for filling 
thin-walled tubing, before 
bending, to prevent buckling 
or rupturing. Melts at 160° F 
Other interesting uses. 


* Folders available on request. 


CERRO DE PASCO 
COPPER CORPORATION 


40 WALL STREET, NEW YORK, N.Y. 


BRITISH ASSOCIATES: Mining & Chemica! 
Products Ltd., London, England 
CANADIAN DISTRIBUTORS: Dominion 
Merchants Ltd., Montreal, Canada 


Cerro de Pasco Copper Corporation 
40 Wall Street, New York, N. Y. 


Please send me a new free CERROMATRIX Manual. 
OO 
COMPANY 
STREET 
a 













































To Get More Work 


from Your 


Present Equipment 





a these G-E time meters to 
measure the running time of 


your electrically operated machines. 

For when you know how long machines actually operate 
during each shift, you can arrange more efficient work 
schedules and increase output. 


Time-meter records also enable you to establish definite 
schedules, based on operating time, for servicing your 
equipment. This helps to avoid costly delays and shut- 


downs. 


In many other ways, time meters can aid you in lowering 
costs and increasing profits. 


G-E time meters are available for panel mounting, or for 
easy conduit mounting directly on the machine. Tele- 


chron motor operation assures accuracy and dependability. 


For additional information, ask the nearest G-E sales 
office for bulletin GEA-3299, or write General Electric, 
Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 





“Practical Electricity” by Terrell Croft, revised by George H. 
Hall, has just been published. New methods of application, 
where they have arisen, have also been covered and the material 
on the composition of matter and the electron theory has been 
brought up-to-date. Revision of the section on electronic tubes 
has been made to keep pace with the rapidly expanding use of 
this latest form of electrical development, and valuable infor- 
mation is included on the fundamental principle of electronic 
tubes as well as the action and uses of various tubes employed 
in radio, communication, scientific and industrial applications. 
Publication of the Mc-Graw Hill Book Company. 


ABOUT PEOPLE YOU KNOW— 





A. D. BYLER R. W. TURNBULL 


A. D. Byler, vice president and general manager of Edison 
General Electric Appliance Company for 16 years, has been 
elected president. George A. Hughes, president since the 
organization of the company, has been made chairman of the 
board succeeding Willis H. Booth, now honorary chairman. 
R. W. Turnbull, vice president in charge of sales, assumes 
the first vice presidency. 

William A. Barr, executive vice president and general man- 
ager of Foote Bros. Gear & Machine Corporation, has been 
elected president. 

Warren J. Belcher has been appointed vice president in 
charge of engineering at the Whitney Chain & Mfg. Company 
and Richard L. Mullaney, assistant general manager. 

M. H. Kuhl has been named assistant manager of the in- 
dustrial division of Timken Roller Bearing Company succeeding 
S. D. Partridge who recently became manager of the division. 

P. A. Abe, works manager at Monarch Machine Tool Com- 
pany, has been elected vice president in charge of engineering 
and production. 

Harold §S. Falk has been elected president of the Falk 
Corporation succeeding Herman W. Falk who, after 46 years 
as head of the firm he founded, becomes chairman of the board. 

Raymond C. Cosgrove, long connected with Westinghouse 
Electric & Mfg. Company, has been named a vice president and 
general manager of the manufacturing division of the Crosley 
Corporation. 

Edward S. Perot has been elected president of Crocker- 
Wheeler Electric Mfg. Company, Wallace K. Brown and 
Ben D. Christian, vice presidents. 

A. H. d’Arcambal of Pratt & Whitney Company has been 
elected president of the American Society of Tool Engineers; 
E. W. Dickett of Sundstrand Machine Tool Company, first 
vice president; and Eldred A. Rutzen of Cutler-Hammer, 
second vice president. 

H. A. Feldbush has been elected a vice president of the 
Worthington Pump and Machinery Corporation and will have 
charge of operations of the company’s Holyoke, Mass. works 
in the manufacture of air and refrigerating equipment. 


METALLIC COVERINGS SPECIFICATIONS 


“Specifications for Metallic Coverings for Insulated Electric 
Cables,” second edition, prepared by the Insulated Power 
Cable Engineers Association and approved by Nema as an 
adopted standard, are now available. Part I contains specifica- 
tions for metallic coverings and accompanying fibrous beddings 
and protective coverings for application to insulated electric 
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INOW. . s Anti-Friction Efficiency 
awa ee ea ee Ma spa OF 
at an EXCEPTIONALLY Lou Cost 


ERE, at last, is a ball bearing 
pillow block which makes 


anti-friction efficiency economi- 
cally practical for every type of o 


light-duty application ys é&l¢ WIth if 
\ : as , a 
Substantially constructed—smooth wy! Ces Da C A WCU 
in performance, yet exceptionally e's Z A day came when all the 
low in cost...this is the light- arty Va , h ae 3 ' ' ip 
duty pillow block Industry has * Bed . pes ands in the South cou 
been waiting for! % , not separate fibre from 
seed fast enough for 
demand. Then it was that 
Whitney introduced the 
cotton "gin". So often 


Pillow Blocks y ANIwers / \ :. ; Van necessity is the mother of 
p le 


¥ ALL-METAL CAST HOUSING invention. 
¥ PRECISION TYPE BEARING 


¥ NEOPRENE FRICTIONLESS 
SEALS, impervious to oil and 
grease. 

¥ LONG WEARING SEAL DE 
SIGN—protects bearing, re- 
tains lubricant and insures long 
bearing life. 


ALSO AVAILABLE IN SILENT Write for bulletin which gives 
RUBBER - INSULATED TYPE pricesandcompletedescription 


AHLBERG BEARING COMPANY 


Manufacturers of (©58) Master Ball Bearing 


3030 West 47th Street See Gta eae Le 


FLUORESCENT-LAMP 


Power-Factor 


CORRECTION 


ym- 
ing 

@ Power-factor correction 
alk ; : so essential to economical 
‘ars * operation of fluorescent 
ard. : i lamps on A.C., is provided 


ciTOR . ae 
iil 01 AE AREGMATED by these AEROVOX Series 


wail O1L-FILLED FPF Capacitors. 


Electrical Insulation's history has been one of increas- 
Oil-filled paper sections. 5 , . 
ae ing potentials, temperatures, and frequencies. To 
Hermetically - sealed flat ; 
nt con, Piniili:-eie meet today's demands—and secure safety, economy, 
leads at one end. Mounting speed of fabrication — Alsimag was developed. A 
lugs for flush mounting super-steatite body numbered 197, Alsimag is dis- 
inside or on top of fixtures. ; ; . a m 
sabes inkikoasinesias tinguished among ceramic materials for its mechan- 
added to existing installa- ical strength, high dielectric - . - - and remark- 
tions. able resistance to heat. It can be pressed into count- 
less shapes, and machined to exact specifications. 
Three standard types take . s ; 
Te ae acl. ceed Enjoy Alsimag's extra safety factor as you profit by 


fluorescent-lamp types in Ree Ae Ul Mae Oh 
general use. 


AMERICAN LAVA CORPORATION * CHATTANOOGA 
CHICAGO + CLEVELAND + NEW YORK « ST. LOUIS + LOS ANGELES 
SAN FRANCISCO + BOSTON + PHILADELPHIA + WASHINGTON, D. C 
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cable; Part II, specifications for round wire armor for bore 
hole, dredge, shaft and vertical riser cable. Nema members 
may obtain one copy free of charge upon request to Nema 4 
headquarters and additional copies at 15 cents each. The price 

to non-members of Nema is 25 cents. 


MACHINE TOOL OUTPUT REMAINS HIGH | 2 


Operating activity of the machine tool industry, according to 
the National Machine Tool Builders Association, stood at 92.9 
per cent of capacity in February compared to 93.3 in January 
and 56.1 in February 1939, an increase of 65.6 per cent. 


N. 1. S. A. CONVENTION PLANS 


Program highlights of the seventh annual meeting of the Na- 
tional Industrial Service Association to be held in Detroit, 
April 22-24, include a discussion of repair shop modernization 
plans by P. M. Potter of Potter & Brumfield Mfg. Company 
and B. E. Holub of Ideal Commutator Dresser Company; a 
Precision manufactured to ex- session devoted principally to what manufacturers expect of 


; authorized service shops and what the latter expect of the 
€ , yy « Ww ~ € « ~ > * . - ie . a _ 
acting Garlock standards, the manufacturers whom they serve, with F. A. Wright of Cutler- 





KLOZURE Oil Seal has three distinctive ad- Hammer and A. C. Kater of Houston Armature Works as the 

| vantages for superior oil seal service: speakers. Reports on the certification plan, the annual survey 
of motor rewind prices and the survey on overhead costs are 

Dense _— Tie KLOZURE sealing ring resists pene- also scheduled to be given as well as a symposium on adver- 


tising and selling. 
Some 30 manufacturers of service shop equipment, and ma- 
terials and finishes used by the shop in repair jobs will display 
efe their products at the second of those exhibits held in conjunc- 
Resilient- Unusually resilient because it is not tion with N. I. S. A. meetings. 
made of an inert material such as leather or 
felt. The KLOZURE Oil Seal reduces friction 


and wear to a minimum. TELEVISION SPEEDS UP 


tration of oil and water at high or low tempera- 
tures. 





Marked progress is being made in the field of television with 
Tough_ 1. KLOZURE Oil Seal is tough and the establishment of television networks, improvements in the 
durable—stands up under the most severe size of reproduced images, the development of receiving equip- 
conditions. ment whose scanning rate can be changed or adjusted, and 
research tending toward far larger televised images than have — 









heretofore been considered possible in video receiving equipment. 
Improved projection of large screen television images, of a 
size adequate for theater presentation, is one of the outstanding 
developments to be offered to the public this year, according bb 
to David Sarnoff, president of Radio Corporation of America. 
Another step in the expansion of television service is the in- 
vention of a new radio relay system which provides a means 
for interconnecting television transmitters for simultaneous de- ; I! 
livery of programs in centers outside New York. This develop- 
ment makes possible the establishment of inter-city television 
networks similar in effect to the wire networks of sound broad- 
casting. Programs could originate as well as be received in 
any city which is part of the system. It is said to differ from 
other methods of radio relay in that it makes use of specially pro 
designed relay stations operating on frequencies many times you 
higher than those used by regular television broadcasting sta- 
tions. A new, “inductive” type of radio tube has made possible I 
the reliable transmission of very high frequencies between relay imy 
points separated by 25 to 50 miles with a radiated power of less 
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Catalog! 
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Garlock how 


4 line of Metri 













Manufactures 


tal 
Tue Gartock Packinc Co. ZURES to fit ; 0.D. KLO. than 5 watts. Applications for licenses to construct and operate 
PatmyrRa, N. Y. housing ‘ a the same television stations in Philadelphia, Washington and Chicago 
ial NO i ail ball and lat receives have just been filed with the Federal Communications Commis- ( 


and roller be 


; ae : ; : 
° ‘ ’ on. Ss Vv > INGE Me »sroadcas g O ¢ Ri 
Packing Co. of Canada Ltd. made to arings ion by the National Broadcasting Company 


Montreal, Que. Sens Metric 0.D.’. Farnsworth Television and Radio Corporation of Ft. Wayne 
Ic O.D, KLOZUREs has recently been assigned a patent on a new cathode ray tube “= 
r - yr . ° . 
quently save Machinj so that a received image can be projected on an external screen 
and tooling cost achining several feet in width 
Cos S; also = - . Seas id ¢ 1c 
down installat i, Pasa Network television was successfully demonstrated to FCC 
“0n time 


members in Schenectady recently by General Electric engineers. 
Made possible by the use of G-E’s new relay station, 12 miles 
from the studio, working in conjunction with a main trans- 
mitter, a program transmitted from New York was clearly 
received in Schenectady. 

Among new achievements in television research announced by 
William H. Grimditch, vice president in charge of the engineer- 31 
ing laboratories of Philco Radio & Television Corporation, is 
television reception of a 605-line picture instead of the present 
441-lines, thus increasing picture detail 30 per cent. = 
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A NEW KIND OF NG 
$ E Lf -ALI G enon 


Barber-Colman fractional-h.p. mo- 
tors are now available with oil-and- 
graphite-impregnated bearings 
mounted in slotted bronze dia- 
phragms which are flexible enough 
to eliminate all binding, misalign- 
ment, and related troubles. 
Smaller allowable bearing 
tolerances and assurance 
of longer life are added 
advantages. End many 
difficulties by specifying 
Barcol Motors. 


















ae ROCKFORD, ILLINOIS 








SEND FOR 


“FELT and LUBRICATION” 


It contains technical information on Absorption of Oil by (a) 
A. E. Felts, (b) C€ 
erties of S. A. E. Felts at 0 deg. F., 76 deg. F., and 150 deg. F. 


icking is one of the many purposes for which Felt is ideal... | 


provided the proper felt is used, and the use of these data enables 


1 to select the proper grade and type of felt. 


In addition to acting as an oil fe r or reservoir, f may be 
impregnated with oil, glycerine, g hite l ind rs 
tances to provide an auto-lubricating part for a variety of | 

-hanical movements. 
Competent Sales Engineers as well as our Research De ent 





> at your service, and we will be happy to send you Data Sheet 
lo. 6, “Felt and Lubrication”. 


American felt 
Company 


TRADE MARK 
315 Fourth Ave. New York, N. Y. 


A Felt for every purpose . . . a Standard for every Felt’’ 
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ut Wicks, (c) Punched Wicks; Density; Wicking | 


Large Stocks... Uniform High Quality... 
Immediate Shipment » « « Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing. 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


—* 


|..for diversity 


AGASTAT 


All manufacturers and design-engineers of industrial 

machines and equipment should investigate the wide 
flexibility of the Agastet . . . the time delay relay for many 
applications. For either AC or DC current, it offers multiple 
timing effects by different circuit combinations. It introduces 
a delay when the control circuit is either opened or closed and 
is easily adjusted with a thumb screw. Unaffected by dust, 
temperature, humidity or voltage fluctuations; ruggedly built 
for years of grueling service. 


Bulletin N-4, giving complete information 
and technical data will be sent promptly on 
request without obligation. Write today! 


a=" 


AMERICAN GAS =: 


ACCUMULATOR CO. 
ELIZABETH ELECTRICAL DIVISION New JERSEY 
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MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 





& A monthly reader reference facility giving a complete alphabetical list of 

the materials, electrical and mechanical parts, equipment and finishes as 
advertised in ELECTRICAL MANUFACTURING. Also consult adver- 
tising pages, turning to advertisers’ index two pages removed from back 
cover. Always use the latest issue since content is corrected each month. 








Insulate bare wire with LAVOLAIN ball and 
socket beeds. High dielectric and mechanical 
strength. 13 sizes. Shown \% size. 


THE STAR PORCELAIN CO. 
41 Muithead Ave. TRENTON, N. J. 





FISH SPINE BEADS 


es Sturdy ceramic beads with ball and socket 
joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details, 


NERC ee LL moe Cherry St.. Phila, Pa. 


SPECIAL CABLE ASSEMBLIES 


A rapid, tailor-made service on all 
types of wiring cables and harnesses in 
large or small quantities. Complete 
assembly with any type of plugs or 
connectors. 


Send prints or samples for quotations. 


ALDEN PRODUCTS CO. 


717 Center St. - Brockton, Mass. 


ONTO). 
a CO UL iS 


BRUSHES—RINGS—ELECTRCODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


oF fof Ee ee GS ie 
3450 So. 52nd NT Suburb of Chicago 











ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co.. Dowmetal Division, 1450 E. Main 
St., Midland, Mich “‘Dowmetal.’ 





ALLOYS. Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 
Cerromatrix,’ ““Cerrobase,”’ ‘“‘Cerrobend.”’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall. New York, N. Y 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York. N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, Flexible 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa. 


BEADS, Insulating 
American Lava Corp., Chattanooga, Tenn. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 


Fish Spine.’’ 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“*Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, III. 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 
K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section C-40, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 








BEARINGS & BUSHINGS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 


ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cir 
cinnati, O 

General Electric Co., Section C-40, Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. _‘*Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok 


— COPPER. See Copper, Bery! 
ium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


BLUE PRINTING MACHINES. See Ma- 
chines, Blue Printing. 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Blake & Johnson Co., Waterville, Conn. 

Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Buell. Burdsall & Ward Bolt & Nut Co., Port Chester 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., Chicago, Illinois. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Ill. 

Bridgeport Brass Co., Bridgeport, Conn 

Revere Copper & Brass Co., 230 Park Ave., New York, 
a 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
Til. 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 





BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York 


General Elec. Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 

Rockbestos Products Corp., 750 Nicoll, New Haven, Contr 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 


N. ¥. 
General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,’’ ‘*Versatol.”’ 
Rockbestos Products Corp., 750 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 
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Precision Built for Precision Instruments 


THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street BOSTON, MASS. 


CHICAGO—46161 South State St. PHILA DELPHIA—112 So. 16th St. NEW YORK CITY—101 Park Ave. 


a ee ae ER EEE 


PLATINUM -SILVER-$PALLADIUM 


CoN eA CT® 


ail AN D CONTACT MATERIALS 


W TE ean supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 

be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
and it has the positive working qualities 
that assure consistant performance. We 
shall always be glad to discuss your con- 
tact requirements with you. 








tT 





SPECIAL SHAPE S 









SMELTERS, REFINERS AND WORKERS 
OF PLATINUM. GOLD AND SILVER 
113 ASTOR STREET, NEWARK. N. J. 
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Miniature Ball Bearings 


|DESIGNED TO FIGHT WEAR 


a ae 


104 Sth AVE. 








For All cana 
facturers For Many Years. 


TRIAL ORDER 


No Free Samples 


SAUEREISEN CEMENTS CO. 
Makers of Insa-Lute-Liquid Porcelain 
PITTSBURGH, (15), PA. 


AND FRICTION IN 
SMALLEST MOVING 


Available downto .060” 0.D. 


Write for descriptive bulletin 2-E 


LANDIS & GYR, INC. 


NEW YORK 


Used By Leading Manu- 


1-Qt. $1.75 

















Magnetic Valves 
to control electrically 


the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York" 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


MAGNET 
SOLENOID 


Est. 
1924 
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CABLE, Microphone, Speaker & Battery 
Ald Produ ( 7 Center, Brockton, Mass 
Americar Stee & Wire Co., Rockefeller Bldg., Cleve 
oO United States Steel Corp. Subsidiary.) 

n Wire Div., Electric Auto-Lite Co., Port Huron, 


Selden Mfg. Co., 

n Insulated 
iamond Wire & 
z ral Cable 


4633 W. Van Buren, Chicago, III 
Wire & Cable Co., Dorchester, Mass 
Cable Co., Chicago Heights, III. 
Corp., 420 Lexington <Ave., New York, 





e Wire & 
Lenz Electri 


Cable Corp., 710 Main, Holyoke, Mass 
Mfg. Co., 1733 N. Wes tern <Ave., Chi 


(Glass. ) 


CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 


CANDLES, Fixture. See 
ized Fibre. 


Tubing, 


CAPACITORS. See Condensers 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburg! 
Pa. 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburg! 











American Brass Co., Waterbury 

Dow C ical Co., Dowmetal Main, 
Midlz Mich. oO !’ 

Pr ire Castir In 21500 St land 
Oo Aluminum & Zine 

CASTINGS, Gray iron & ee 

iT & Machine N Sangamon, Chi 

Ak Il 

CASTINGS, Magnesium aw 

Dow Chemical Co., Dowmetal Divi 1, 1450 E. Main, 
Mi jland, Mich “Dowmetal.’ : 


CASTINGS, Monel, Nickel and Nickel — 
International Nickel Co., Inc., 67 Wall, New York, N 


CASTINGS, Phosphor Bronze 


Bunting Brass & Bronze Co., Toledo, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
CASTINGS, Round 

e I & Machine Co., 328 N. Sangamon, Chi 


20, I 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 
more, Ill. 

Mica Insulator Co., Dept. 31, 


N 
Sauereisen it Co., 


Park Ave., Syca 
200 Varick, New York, 


Cemer Pittsburgh, (15) Pa 


CEMENT, Liquid Porcelain 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 


Special 


Sauereisen Cement Co., Pittsburgh, (15) Pa 

Steward Mfg. Co., D. M., Chattanooga, Tenn 
CHAIN, Socket 

Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 
CHAINS, Roller 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div Hartford, Conn a 
General Electric Co., Schenectady, N. Y. | L 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 


Cirk-it.’’ 
Roller Smith Co., Bethlehem, Pa 
Ward Leonard Elec. Co., 34 South, Mt. Vernon 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. 


burgh, Pa. 


= 
Pitts 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Chicago, Il. 


Cincinnati, O 
Jones, Howard B., 2300 Wabansia Ave., 
Littlefuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 
Patton MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., 
**Turbo.’’ 


New York, N. Y. 


General Electric Co., Section M-0164, Appliance and 
Merchandising Dept., Bridgeport, Conn z , 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. z i 
Mica Insulator Co., Dept. a. = Varick, New York, 
_ . ‘Armatite,”” ‘‘Emp , s 
Westinghouse Elec. & Mfg. _ Dept. 7-N, E. Pitts- 
burgh, Pa 

CLOTH, Tracing. See Drafting Room 
Supplies 

CLUTCHES , 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 








COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See 





Ovens, Industrial 








Electromagnets See Coils 
Impregnators Vacuum. See Ovens, Industrial 
Induction See Coils. 
Resistance See Units and Elements. 
Winders and Spreaders. See Winding Machines, ( 

COILS 

Acme Wire Co., New Haven, Conn 

American Wire Div., Electric Auto-Lite Co., Port Hur 
Mich 

Dano Elec. Cc 93 Main, Winsted, Conn 

Davis & C Inc Dean W 547 W. Fulton. Chica 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camd 
N. J 

Electricol Inc., 6 Varick, New York, N. Y. 

General tric Co., Schenectady, N. Y 

— Mfg. Co., Inc., James, 150 Exchange St., Mald 
1iass 

Roebling’s Sons Co., John A., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 





(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill R 


CONDENSERS, Electrolytic Filter 





Aerovox Corp., New Bedford, Mass. ‘Hi Farad.’’ 

Benwood Linze Co., St. Louis, Mo 

Cornell Dubilier Elec. Corp., 1008 Hamilton Blvd 
South l fi ya 

General E r Co., Schenectady, N. Y. 

Mallory & Co. Inc., P. R., Indianapolis. Ind. 

Solar Mfg. Corp., Bayonne, N 


CONDENSERS, Fixed 
Acme Wire Co., New Haven, Conn. 
Aerovox Corp., New Bedford, Conn 
Centralab, Div. of Globe Union, Inc., 
Ave., Milwaukee, Wis. 
Cornell-Dubilier Elec. 
South Plainfield, N. J. 
General Electric Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J. 


900 East Keefe 


Corp., 1008 Hamilton Blvd., 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, 

Ideal Commutator Dresser Co., 
more, Ill. 

Iisco Copper Tube & Products, Inc., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., 

Sherman Mfg. Co., H. B., Battle Creek, 


Conn 
1008 Park Ave., Syca 
5629 Madison Rd., 


Chicago, Il. 
Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., 


Ill 
Morganite Brush Co., Inc., 


Cicero, 


Long Island City, N. Y. 


Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land. O 

CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 


Heinemann Elec. Co., 99 Plum, Trenton, N. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 
General Electric Co., Schenectady, N. Y. 
G-M Laboratories, Inc., Dept. G., 1731 


Chicago, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
—— Corp., 5882 Frelinghuysen Ave., 


Belmont Ave., 


Weston Elec 
Newark, N. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. 


COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
N. ¥. “‘OHFC” 


See Rectifiers. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


ELECTRICAL MANUFACTURING 
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Your needs... 


SERIES 
RESISTORS 


*%& For those applications where volt- 
age must be reduced, or current flow 
limited, there’s a CLAROSTAT Series 
Resistor available, either as built-in 
equipment or as an accessory. Note 
these typical examples: Above, general- 
utility plug-in resistor, any resistance 
value, any wattage up to 100 and over. 
Left, series resistors for D.C. operation 
of fluorescent lamps, either for built-in 
use Or as an accessory. 


*% Write for engineering data covering largest 
choice of standard resistors, controls and resist 
ance devices. Submit your problem for our 
engineering aid, specifications, quotations. 


C We RO STA = Marufacts or oP 


285-287 NORTH SIXTH STREET 
37210114 An a Ae ee 


os a: if 


A smart POINT 


Sie 


the performance of your product is no 
better than the performance of its circuit making and breaking device. 


GIBSILOY DUCTILE CONTACTS from POWERED METALS 
offer the following guarantees of satisfactory performance: 
LOW, CONSTANT CONTACT RESISTANCE 
= Electrical conductivity ranges between 75 per cent 
and nearly 100 per cent that of silver. 


HIGH WEAR RESISTANCE 
Its greater hardness contributes to high operating 


efficiency over a long period of time. Polishes 
smooth in service. 


iis IMPROVED NON-WELDING QUALITIES 


The refractory property of Gibsiloy assures less 
tendency to stick or weld. 





Gibsiloy is highly ductile .. . 
may be headed, bent, drilled 
or fabricated with ease . . . can 
be supplied in a wide variety 
of shapes. Let Gibson En- 
gineers consult on your electrical 
contact problems. 


WRITE 
Pe chur ea Cy 


Gipson Etectric COMPANY 


S500 BLVD OF ALLIES PITTSBURGH, PA 


APRIL 1940 


DIE-CASTINGS 


--- greatly improved by 
















new. better methods 










If you are interested in the following extra 


advantages—and desire also to step up qual- 























ity while effecting substantial production 
economies—send your blueprints to Pressure 
Castings today: 


@ GREATER TENSILE STRENGTH. 
@ POROSITY PRACTICALLY ELIMINATED. 





@ PERMITS OF THIN WALL SECTIONS 
AND MAKES POSSIBLE LOWER COSTS 
BY ELIMINATING MACHINE WORK. 








@ LOWER POLISHING COSTs. 


--- produced in a plant 





designed for delivery 





The Pressure Castings plant comprises some 
three and a half acres, located just outside 
of Cleveland. It is completely fenced in, and 


is self-sufficient. 




























There is a separate glass-enclosed building, 
containing complete Die Department for 
manufacture of dies, trimming tools, etc. 





Separate foundry building consisting of 
latest type high-pressure die casting ma- 
chines with complete equipment for doing 
our own alloying of materials, thus assuring 
uniform castings from any or all of our die 
casting machines. 





Plant contains necessary equipment to do 
any machining, such as screw machine | 
work, tapping, threading, etc. 


Complete Polishing Department. 


if necessary. Our engineering department is 
ready to give costs of aluminum or zinc high- 
pressure die castings as compared with the 


Can furnish die castings plated or painted, | 
| 
costs of forgings, stampings, sand castings, | 





etc. 









| PRESSURE 
CASTINGS, INC. 





















Zine and Aluminum Alloys 
21500 St. Clair Ave.. Cleveland, Ohio 



















FRANK WEBSTER, Factory Manager 
JOE OBERMA YER, Chief Engineer 


i} 

| 

| 

] 

| | 

C. H. FOSTER, Chairman of Board 

: GEO. H. RALLS, President 
| 





SPECIALISTS IN GEAR AND 
TS et ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 


prices on your require- 
ments. 


Wat MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 


THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


its 






Send Forg Catalogue 


REGAL AMPLIFIER MFG. CORP. 
14-16 W. 17th ST., NEW YORK 








BRONZE 

or BAKELITE 
Write for Bulletin 10 and 
Free Samples 


H. B. Sherman Mfg. Co. 
BATTLE CREEK MICHIGAN 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
yok pape See ae. *“SLO-BLO” 
uses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 
all kinds of instruments, fuse mountings, etc. 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Write for 


DIALCO 
1940 
{ 8 Page 


sual CATALOG 


% ep 
us EDWIN SCHMITT SALES CO 
134 Liberty Street, New York 











CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
General Cable Corp., 420 Lexington Ave., New York, 
is. Ee 
General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 
Rockbestos Products Corp., 750 Nicoll, New Haven 
Conn “‘Rockbestos All-Asbestos.’’ 
g’s Sons Co., John A., Trenton, N. J. 








CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Tl. 
Rockbestos Products Corp., 750 Nicoll. New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 

1 Electric Co., Schenectady, N. Y. 






General F 

Louthan Mfg. Co., East Liverpool, O. s 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“‘Thermolain,’’ ‘‘Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Guardian Utilities Co., Michigan City, Ind. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Tord Mfg. Co., Erie. Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

Riehardson Co., Melrose Park (Chicago), III. 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1854 8. Kilbourn Ave., Chicago, 
Til 


Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave.. Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS 
Germanow-Simon Machine Co., 438 St. Paul, Rochester, 
LY 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Il. 

Stein & Co., Wm. P.. 424 St. Paul, Rochester, N. Y. 

Willor Mfg. Co., 76 Spring St., New York, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Pyott Foundry & Machine Co., 328 N. Sangamon 8t., 
Chicago, Il. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel. See Sheets, Steel.) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 


EYELETS 

American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 







FELT 
American Felt Co., Inc., 315 Fourth Ave., New Yor 
: ee 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicag 
Ill. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 
American Brass Co., Waterbury, Conn. 
Patton-MacGuyer Co., 17 Virginia Ave., Providen 


ae 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Electric Co., Section C-40, Plastics Dept., 
Plastics Ave.. Pittsfield, Mass. ‘“Textolite’’ (‘‘Cetec 
Cold Mold) 

Insulation Manufacturers Corp., 565 WW. Washington 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. ‘Peer 
less,’’ ‘**Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y 
“*Polymerin’’ 

Dolph Co., John C., 166-8 Emmet St., Newark, N. J. 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen 
ter, New York. N. Y 

Maas and Waldstein Co., Newark, N. J. 


FLEXIBLE LEADS AND WIRING HAR. 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

— Wire Div., Electric Auto-Lite Co., Port Huron 
Sich. 

Belden Mfg. Co., 4633 W. Van Buren. Chicago, II. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Cawe Cable Corp., 420 Lexington Ave., New York, 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE SHAFTING 
White Dental Mfg. Co., 8S. S., 211 S. 12th St., Phila 
delphia, Pa. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Electric 

General Electric Co., Schenectady, N. Y. 

Hoskins Mfg. Co., Detroit, Mich. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


FUSES, Enclosed 

Dante Elec. Mfg. Co., Tantam, Conn. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ “‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


GEARS AND PINIONS, Metal 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ml 


ll. 
Perkins Machine & Gear Co., Springfield, Mass. 
Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Ill. 
Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 
—oo Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
mil 


General Electric Co., Section C-40, Plastics Dept 
1 Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Tex 
tolite.’’ 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
oe 


N. . _**Lamicoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co.. Springfield. Mass. 


Pyott Foundry & Machine Co., 328 N. Sangamon 8t., 


Chicago, Ill. . 
Richardson Co., Melrose Park (Chicago), III. 
Taylor Fibre Co., Norristown, Pa. 
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Products become nationally 
known and recognized because 
they are beyond repute. It’s 
not just “lucky breaks” or wise 
marketing solutions; it’s be- 
cause the manufacturer enjoys a reputation 
for building-in quality materials 
















































viden: D! Brandywine fibre insulating materials for 
Y a Y 3 R s instance. 
B U Y 0 - L Ever have a Brandywine fibre part in your 
a hand? Feel its toughness, yet precision- 
) 0 fine fabrication? Notice its threading, 
nae: tapping or formation? If not, it will pay 
“Cotes you to write for samples and quotations at 
shingtor once. There is no added premium for the 
“Peer extra quality even if you do your own fabri- 
», Tl cating from Brandywine fibre tubing. 
THOROBREDS ALL! ab R h v aR WY WW T 
om _ * right) oe 8. ane Seeing oanie= N I N E 
, Pitts ibre end has been turned an notice the gleaming natura 
formed ecision plus! finish « his piece. 
»N. Y ¢ ilese's & aommer that has 4. This aman has a hex- FIBRE PRODUCTS COMPANY 
7 been turned, at one end— agonal hole-—a most versatile 1402 Walnut St. Wilmington, Del- 
HAR.- 
t Huron 
™. 
r, Mass 
w York, 
nce and 
e, Mass 
s, Re- 
, Phila 
. The strength, the smooth fin- 
ish, and the distinctive beauty 
of non-kinkable BEAD | 
— CHAIN * give added value to ssthabiiainapentan 
i. ‘ ; 
*"Kant- many products in the electrical A S r d S aia Desi 
field. Made in sizes shown. turdy an ensitive Vesign 
. (8 
ao at Low Cost 
ae This new relay, just perfected, costs less because 
anized | , z 
it has fewer parts. Its brand new design affords 
e., Syca greater sensitivity, too. So you can save money and 
get a better relay by 
switching to this new 
ey P. O., ; - 
. — model. Investigate today. 
. NO.6 NOI0 NO13 —NO.20 
ee ee | Details and prices 
Our 25 years’ experience is at yourser- on a wide range of con- 
Chicago vice for developing new assemblies. tact combinations given 
we a in illustrated circular 
fi \ just released. Write for 
( BEAD CHAIN ) copy to American Auto- 
Wilming \ J matic Electric Sales Company, 1033 W. Van 
\ve., Cin- a Buren Street, Chicago. 
, Chicago, Trade Mark Reg U S Pat OR ic 
New York, : y 
a - Fg Re s Makers of Telephone and Signaling Apparatus 
m 7 . . e 
7 THE BEAD CHAIN MANUFACTURING CO. Electrical Engineers, Designers & Consultants 
*Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. 
TURING 
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? SIGNAL & INDICATOR 
PILOT LIGHTS 


for all electrical devices. 
e 

WRITE FOR CATALOGUE 

showing a complete line of 

assemblies for all purposes. 


SIGNAL INDICATOR CO. 


16 HUDSON ST. NEW YORK, N. Y. 





- 
SOLDER & SOLDERLESS ya 


- ai 
dy 
7 


oan. OR RD. END—ONE & TWO HOLE 
Te— ANY TYPE OR SIZE 


DANTE ELEC. MFG. CO. 


Bantam, Conn. 





SIGNAL, 
SPECIAL, 
INDICATOR 


OME alti mee ETS 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


ei HERZOG ‘<5 
MINIATURE LAMP WORKS 
ae Te erat aed 0 

LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


Clastic 


SELF-LOCKING 


NUTS 


HE nuts with the 
resilient non- 
metallic locking collar 
...many types...all sizes 
...all thread systems... 
any material. 


@ Write for Catalog 


ELASTIC STOP NUT CORPORATION 
1017. Newark Ave. « Elizabeth, New Jersey 





GRAVITY FEED 


OILERS 


} UNBREAKABLE - ULTRA-MODERN - STREAMLINED 
NO GASKETS TO LEAK . 50% LESS WEIGHT- 
REINFORCED DUAL RATCHET FEED ADJUSTMENT. 


WRITE FOR BULLETIN No. 26 + 


TRICO FUSE MFG. CO 
MILWAUKEE, WIS. 











GEAR-MOTORS. See Motors. 





GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Plating Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory phanderd 

General Electric Co., Schenectady, N. 

General Radio Co., 30 State, Sisaiben Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. . 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Til 

Triplett Elecl. Instrument Co., 2 Harmon Drive, Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 
Newark, } 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


582 Frelinghuysen Ave., 


INSTRUMENTS, Portable and Switchboard 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
a we 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Tiluminometer,’ ae Jack.’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Roller-Smith Co., Bethlehem, Pa. 


INSTRUMENTS, 
Tachometers. 


Speed indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 


also Wax and 


Tubing. See Tubing, Varnisned Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 
— Mfg. Corp., 14-16 W. 17th St., New 
ork, N. Y. 


IRONS, Soldering 

General Electric Co., Schenectady, N. . 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 
American Insulator Corp., New Freedem, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 


Chicago, Il. 
capeten ahied Prods. Corp., 2927 W. Harrison, Chi- 
cago 1 


Kurz-Kasch, Inc., Dayton, O. 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 

General Electric Co., Lamp Dept., 
Ohio. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N 


Nela Park, Cleveland, 


General Electric Co., 


LAMPS, Ultra Violet 
Lamp Dept., 
410 Eighth, Hoboken, N. J. 


Nela Specialty Div., 


LAVA 
American Lava Corp., Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 
~~ om Co. of America, 134 Liberty, New York, 


oui Mfg. Co., 1713 W. Hubbard, Chicago, Tl. 

General Electric Co., Lamp Dept., Nela Specialty Div., 
410 Eighth St.. Hoboken, N. J. 

Signal Indicator Co., 16 Hudson, New York. N. Y. 


LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. 
Lock Washer. 


See Screws, 


LOCK WASHERS. 
and Spring. 


See Washers, Lock 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

oe eae Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See 


, Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. 
Machine Tool. 


See Drives, 


MACHINES, Blue Printing 
~— Co., C. F., 2613 West Irving Park Rd., 


Chicago, 


MACHINES, Impregnating 
Stekes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero, 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

Weber Machine Corp., Rochester, N. Y 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


2731 Saunders, Camden, 


Cleveland, O 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. 
Ladles. 


See Pots & 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. 


; See Metal, 
mostatic. 


Ther- 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, Il. 
“‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City, N. J. ‘‘Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate, Div. of Metals and Controls Corp.. Attle 
boro, Mass. ‘‘Truflex.”’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York. 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Washington 


MOLDED INSULATION. See Plastics. 
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PART: Textolite room thermostat. USE 
OF PART: Used as temperature-con- 
trolling device manufactured by General Elec- 
tric. CUSTOMER'S PROBLEM: lo provide a 
thermostat combining electrical insulation with 
permanent mechanical rigidity, ease of mount- 
ing, and a color that would blend with a variety 
of modern interiors. SOLVED THE G-E WAY: 
The solution of this problem can be attributed 
to the ingenuity of General Electric engineers, 
co-operating stylists, and designers. In order 
that the thermostats might be produced in 
various colors, engineers first designed molds 
capable of using both phenolic and urea com- 
pounds. By developing a method of painting 
inexpensive, black, phenolic covers with metallic 
bronzes, they obtained a cover having a perma- 
nent finish and capable of fulfilling the require- 
ments of metallic-finish flexibility. And by the 
proper designing of ribs by the Styling and 
Designing Section, the unit was made free from 
important dimensional changes. Textolite’s light 
weight and insulating qualities made this appli- 
cation thoroughly practical. This was THE G-E 
WAY of solving a customer's difficult problem. 
What can it contribute toward the successful and 
economical molding of your plastic require- 
ments? For complete information, write Section 
C-40, Plastics Dept., General Electric Company, 
One Plastics Ave., Pittsfield, Massachusetts. 


PD-201 
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MODERN ELECTRIC 
MOTOR CONSTRUCTION 


is aided by the use of 


SCOTCH ELECTRICAL TAPES 


PRESSURE SENSITIVE @ NO WATER REQUIRED 


. Protecting ends of slot insulation 
increase dielectric and mechani- 
cal strength. 


2. Tape is used as interphase insula- 
tion between 6-volt and 110-volt 
Vv windings—will not slip. 

3. When applied to pole positions, 


tape holds coils firmly, acts as 
insulation and anchors leads. 


4. Tape applied to coils can be im- 
pregnated with commonly used 
types of varnish. 


Made and Patented in U. S$. A. by 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL MINNESOTA 





SSS S SSCS SSS SSCS SS SSS SSS SSS SSSR SESS SSS S SESS SESE S ESSERE REESE ESSE EERE S SSeS eee ees 


MINNESOTA MINING & MFG. COMPANY 

Saint Paul, Minnesota Dept. EM440 

Gentlemen: Kindly send sample roll of SCOTCH ELECTRICAL 
TAPE to be used for 


Name 
Company 
Address 


City State eee 
ES I TO IIIT SNOT OIE I 














MOLYBDENUM Leland Elec. Co., Dayton, O. PHOTOELECTRIC CELLS aw TUBES 



















































































Wire, Rods, Sheets, Special Shapes Master Elec. Co., Dayton, O. ; ss General Electric Co., Schenectady, N. 
Callite’ Products ‘akan, Eisler alee Corp., 547 — Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O G-M Laboratories, Inc. -» Dept. G, ner “Belmont Ave 
39th, Union City, N. J. Reliance Elec. & Eng. Co., 1094 Ivanhoe, Cleveland, O. Chicago, Ill. 
Fansteel Metallurgical Corp., N. Chicago, Ill Signal Elec. Mfg. Co., Menominee, Mich. Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Mallory & Co., P. R., Inc., Indianapolis, Ind Smith Corp., F. A., 400 Davis St., Rochester, N. Y. Newark, N. J. ‘*Photronic.’’ 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Speer pad ~_ Co., a meld — a Til. 
burgh, Pa. OnE Le ane, A70ss. Eee os PILLOW BLOCKS 
»rnations tickel C _ BT We Sew York. N. Y Cg. 8 e M 86-34th St., Brooklyn, 
International Nickel Co., Inc., 67 Wall, New York, N. ¥ NY Electrical Motors, Inc. 5 1 ookly Ahlberg Bearing Co., 3030 West 47th, Chicago. Ill. 
Victor = . Prods., Inc., 2950 Robertson Ave., Cincin- Fafnir Bearing Co., New Britain, Conn. 
NITS. See Drives, Ma- nati, : E 
a U Ss 4 F Wagner Ortec. Corp., 6400 Plymouth Ave., St. Louis, PILOT LIGHTS See Lights, Pilot 
~ » . Mo . 4 ~» . 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- ha 
MOTOR GENERATORS burgh, Pa PINIONS. See Gears & Pinions. 





General Electric Co., Schenectady, N. Y. 




















































































































































































































MOUNTINGS, Rubber PINS, Assembly 
= Lord Mfg. Co., 1655 West 12th, Erie, Pa. G -Pi 5 Cerrigz Tni City, N 
MOTOR STARTERS. See Controllers, Mo- roov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
tor. MULTIPLE LEAF CONTACT SWITCHES. PINS, Cotter 
See Plugs & Jacks, Radio. Hubbard Spring Co., M. D., 554 Central Ave., Pon 
MOTORS tiac, Mich. 
(See also ‘‘Motor specifications for Designed-in Power NAILS 
__ Applications,’’ elsewhere in this issue.) American Steel & Wire Co., Rockefeller Bldg., Cleve- PLASTICS, Laminated or Molded 
Air-Way Electric Appliance Corp., Toledo, Ohio. land, O. (United States Steel Corp. Subsidiary.) (See also Tubing, Laminated Phenolic.) 
Alliance Mfg. Co., Dept. H, Alliance, O. American Insulator Corp., New Freedom, Pa. (Cold 
Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo NICKEL Mold.) 7 ‘ ; 
Barber-Colman Co., Rockford, III. iburn y lastic : 
Black & Decker Elec. Co., Kent, 0 International Nickel Co., Inc., 67 Wall, New York, N. Y. a: Werte, ‘tne.. Molded Flesties Div 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill Somers Brass Co., Inc., Waterbury, Conn. Bakelite Corp., 247 Park Ave., New York, N. Y. 
ue haaieeaet Divis on serie ate me Corp Beetle Products Div. of American Cyanamid Co., 30 
eic¢ é d ‘e if re A 5 Sa PS , p » po N. Pi 
Rochester, N. Y¥. (Also Radio Tuning Motors.) NICKEL-SILVER | maaan ae Heme Ox. lion. Walnut, Wilming 
Delco Products, Division General Motors Corp., Dayton, (Sheet, Rod, Tube, Wire.) ; ton, Tel ° & 
O. American Brass Co., Waterbury, Conn. Catali ey 1 Park Ave... Now Yok. & 5 
ia oa : si = Driver Co., Wilbur B., Newark, N. J. zatalin Corp., ark Ave., New York, N. ¥ 
Dumore Company, Dept. 100-A, Racine, Wis. Driver-Harris Co., Harrison, N. J Chicago Molded Products Corp., 1024 Kolmar Ave., 
Electric Specialty Co., 213 South, Stamford, Conn. Hoski Mfe. Cc ° Det it oti + Pn Chicago, Ill. 
Fairbanks Morse & Co., Dept. 25, 600 S. Michigan Scovill Mfe’ Co. 65 Mill” Sratesbury os “Adnic.”” Dow Chemical Co., 1450 E. Main St., Midland, Mich 
Ave., Chicago, Ill. 80 ale Ck deca es ers se Durez Plastics & Chemicals, Inc., North Tonawanda 
General Electric Co., Schenectady, N. Y. cia Br erate I ee rman Cc i. me 
Hansen Mfg. Co., Princeton, Ind. Somers Brass Co., Inc., aterbury, Conn. Formica Insulation Co., 4638 Spring Grove Ave.. Cin- 
Haydon Mfg. Co., Inc., Forestville, Conn. cinnati, O. 
Heinze Electric Corp., div. of Houdaille-Hershey Corp., NUTS, Machine. See Bolts, Nuts and General Electric Co., Section C-40. Plastics Dept., 1 
Lowell, Mass Screws Plastics Ave., Pittsfield, Mass Textolite, ('Ceter 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. Cold Mold.) 
Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 3 Imperial ee Prods. Corp., 2921 W. Harrison, Chi 
Kendrick & Davis Co., Inc., Lebanon, N. H. NUTS, Self-Locking cago, 
Kingston-Conley Elec. Co., North Plainfield, N. J. Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, Kuhn & "aise Moulding & Tool Co., 1204 Southard, 
N. J. Trenton, N. J. 
Kurz-Kasch, Inc., Dayton, O. . 
. Macallen Co., 16 Macallen, Boston, Mass. 
NUTS, Wing od : r Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, N. Y. “Lamicoid.’ 
QUANTITY Bees National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
F nolite.’ 
So ave - Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
PRODUCTION OHMMETERS. See Instruments. Stokes Rubber Co., Joseph, 330 Webster St., Trenton, 
OIL SEALS. See Seals, Oil. Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 
Synthane Corp., Oaks, Pa. 
OILERS Taylor Fibre Co., Norristown, Pa. 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
Ill. burgh, Pa. : 
’. Hunter Pressed Steel Co., Lansdale. Pa P 
at attractive Speedway Mfg. Co., 1828 8. 52nd Ave., Cicero, Il. a f _ 
prices! Trico Fuse Mig. Co., Milwaukee, Wis. “‘Opto-Matie, Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
Levomatic, Drip-Drop. Il ° a a , 
r Morganite Brush Co., Inc., Long Island City, N. Y¥ 
impregnated layer wound coils. OIL-LESS BEARINGS. See Bearings & Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
6, 12 & 110 Volt A.C. & D.C. Also plate 3ushings, Graphite; Bearings & Bush- land, O. ss 
circuit type. ings, Non-Metallic. Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. F 
ALLIED CONTROL CO., INC. OSCILLOGRAPHS. See Instruments, also PLATING GENERATORS 
EW YORK Ting : urke Electric Co., 12th ranberry Sts., Erie, Pa. 
227 FULTON STREET, N Testers. Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 
OVENS, Industrial and Laboratory Kendrick & Davis Co., Lebanon, N. H. | 
Annealing, Drying, Temper Drawing, Mold Baking. } 
General Electric Co., Schenectady, N. Y. j a “ 
mT SASS UL: in quelity units only — Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. PRT SS eee, Cngnet. ; 
“A PLIERS & TOOLS 
- | specifically designed for PACKING MATERIAL athias Klein & — nae . B 
' rs) Kimberty-Clark Corp. 8 & Michigon Ave., Chicage, Mathias Klein & Sons, 320 Belmont Ave., Chicago, II! 4 
\s 1 Pret ite a Ill. (‘‘Kimpak’’ Crepe Wadding.) 
, ‘ 


<A ' PLUG & CORD SETS 

: dependability is required. PAINT. See Finishes. Arrow-Hart & Hegeman Elec. Co., Industrial Control 
[oe Sm ‘ Div., Hartford. Conn. 

re he Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 








oie Waite for PAPER, Insulating General Cable Corp., 420 Lexington Ave., New York, 
- a is aper, Press Board, re ard, Fuller Board, ae 
BS ’ Fish P P Board, Fibre Board, Full Board N. Y. 
new DUNCO Cotalog Slot Insulation. General Electric Co., Section Q-0164, Appliance and 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. Merchandise Dept., Bridgeport, Conn. ““Ge-Flex, 
““Turbo.’’ ““Tell-tale Tap,’’ ‘‘Unicord.”’ 
ELAYS Brandywine Fibre Products Co., 1402 Walnut, Wilming- Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
ton, Del. | 
DUN General Electric Co., Section M-0164, Appliance and - 
Merchandising Dept., Bridgeport, Conn. PLUGS, Attachment F : 
, Insulation Manufacturers Corp., 565 W. Washington Arrow-Hart & Hegeman Elec. Co., Industrial Control ; 
iet us quote on your requirements ane , Chicago, Ill. S $1. 900 Verkk. B York Div., Hartford. Conn. 
Mica Insulator Co., Dept. a Yarick, New York, Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
ST R oR H is 4 S D U | N, Ta) C., N. ¥. ‘Armatite,” sae © 7 . De General Electric Co., Section Q-0164, Appliance and 
Nationa ulcanize ‘ibre »0., yilmington, el. Merchandise Dept., Bridgeport, Conn. 
FEES Cherry St., Philadelphia, Pa *‘Campbellite,”” ‘‘C-F,’’ ‘‘Peerless.’’ . 


Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., PLUGS, Expansion 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- Hubbard Spring Co., M. D., 
ite.”’ Mich. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


554 Central Ave., Pontiac. 





Specify Centralab 


PLUGS & JACKS, Radio 









5 
. - PEGS, Armature Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 4 
for Fixed and Variable eae ees Corp., 565 W. Washington 
lve hic » ° . 
. ice, Seals ‘o., Dept. 31, 200 Varick, N k, PLUGS & SOCKETS, Multiple Contact 
Resistors _— : amsitantnen dias —— a Alden Products Co., 717 Center St., Brockton, Mass yi 
° National Vulcanized Fibre Co., Wilmington, Del. Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. be 
Selector Switches Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. a 
3 PENDANTS, Socket Chain . 
Ceramic Capacitors Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. POINTS, Contact 4 
: Molybdenum, Platinum, Silver, Tungsten, Special Al- 
Write for interestin literature PHENOLIC COMPOUNDS. See Plastics. loys. : 
rere , & ™ . Baker & Co., Inc., 113 Astor, Newark, N. J. Es 
PHENOL FIBRE. See Plastics. C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, , 
New York, N. ¥. E 
PHOSPHOR BRONZE Callite Products Division, Eisler Elec. Corp., 547 39th, ‘ 
e n r Gd Gq American Brass Co., Waterbury, Conn. Union City, N. J. _ 
Bunting Brass & Bronze Co., Toledo, O. Fansteel Metallurgical Corp., N. Chicago, Il. 
Div. of Globe Union Inc Driver-Harris Co., Harrison, N. J. General Plate. Div. of Metals and Controls Corp., 
’ ‘ Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Attleboro, Mass. 
900 E. Keefe Ave., Milwaukee, Wis. Seymour Mfg. Co., Seymour, Conn. Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 
Somers Brass Co., Inc., Waterbury, Conn. Mallory & Co., Inc., P. R., Indianapolis, Ind. 
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SERIES MOTORS e ARMATURES e FIELDS 
PARTS FOR BUILT-IN APPLICATIONS 


The motor or motor parts 
tor your job, designed inthe 
light of 20 years of manu- 
facturing experience, built 
in a plant that has produced 
more than a million motors. 


Products of distinctively 
superior quality. Prices 
that are competitive. Serv- 
ice that satisfies. Counsel 
and estimates promptly 
supplied. 


GET OUR PROPOSITION AND FIGURES 


GT WT), 


ELECTRIC APPLIANCE CORP. 
TOLEDO, OHIO 


Manufacturers of the Air-Way Vacuum 
fe T me mel mate lar sy 





SPEED UP YOUR PROFITS, 


Was 
= 





APRIL 1940 





WIRE STRIPPERS 


For Every Stripping Purpose 


1. Bench Type Stripper.—Strips wire up to 
5¢” diameter—parallel wire, heater cord and 
P.O.S.J. cord. 

2. ‘‘E-Z’’ Wire Strippers.—Strip the tough- 
est insulation without nicking or cutting strands. 
Strip solid or stranded wires, No. 30 gauge to 
No. 5. 

3. Cable and Wire Stripper.—For stripping 
rubber insulation, asbestos or cambric, also 
parallel wire and P.O.S.J. cord. Strips to 54” 
diameter wire. 

4. Foot-Operated Stripper.—For production 
use. Strips insulation from 8 gauge—%” O.D. 
to finest wire. Strips twisted parallel cord. 

5. Rotary Type Stripper.—Strips clockwise 
or counter-clockwise, according to natural twist 
of wires. Motor driven. Takes up to 4” O.D. 
wires. 

6. Brush Type Stripper.—Cleans enamel, 
silk, cotton and string asbestos coverings from 
round, flat, solid or stranded wire. Adjustable 
for length of stripping and diameter of wire. 
Motor driven. 

7. Vertical Brush Stripper.—Especially suit- 
ed for stripping armature leads. Strips wire same 
as above Brush Stripper. Motor driven. 


MOST COMPLETE LINE ON THE MARKET! 


Electrical Products Division 
IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 
In Canada: IRVING SMITH, Ltd., Montreal 


2531 N. 


NOTHING TO 
WEAR IN 
THIS RELAY 





2 


. « « Maintenance pree! 


No springs, no bearings—in fact there's nothing that can get out of order 
in this new H-B mercury-to-mercury break relay. Only one moving part 
—a plunger, floating in mercury within a glass tube, which is drawn down- 
ward when the solenoid coil is energized. A simplified circuit opening 
and closing that means years of service. Write today for full information 
regarding this new H-B product that has no A.C. hum or chatter, no exposed 
arc—yet will operate within any position of 45 degrees. 


se mL 1 Atal bial el 


BROAD ae 


een Ty PENNA. 


PLASTIC oe PARTS 
GREATER SHOCK RESISTANCE 


if reinforced with resin board. Resin board is a com- 
bination of fibre board containing paper rag stock which 
has been impregnated with phenolic resin. It is a highly 
shock resistant material with good insulating properties. 

In the controller switch molded by us for the Automatic 
Transportation Company, 13 resin board blanks are used 
in combination with 173 grams of phenolic molding ma- 
terial. 

These blanks provide necessary shock resistant strength, 
electrical insulation and act as extra support for the five 
heavy metal contact inserts molded in the control. Choos- 
ing the right materials is important. Our engineers will 
gladly assist you in solving your material and molding 
problems. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. Kolmar Ave. Chicago, Illinois 
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KESTER 
FLUXES 


40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 


Canadian Plant: Brantford, Ont. J 
Serer agg. et AR 
OUTSTANDING /& 





nha 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core . . 

various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 





@ 
MAKES SOLDER 
FLOW QUICK 
AND FAST 


Rainy, LITTLE PASTE THEN ros! 

Qa) ae 
Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 














SCREWS for exer 
You can depend oes fr 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


re eo) ee ee ee ee a eS 





MOORE'S SMALL SET 
SCREWS 


Headless, Square 
and Hexagonal 


Heads, Dardelet Thread Lock Screws. 
Our table, ‘Number of Linear Feet to Make 100 


Pieces,’’ sent on request. 


GEORGE W. MOORE 
46 FARNSWORTH ST., BOSTON, MASS. 





PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co.. Chattanooga, Tenn 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Nu-Blac,’” ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
*‘Dunco.’”’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
“*Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Drill 
Walker-Turner Co., Ine., 4230 Berckman Plainfield, 
N. a 


PRESSES, Plastic Molding 
Stokes Machine Co., E. J., 5996 Tabor Rd. Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
ago. Ill 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 


burgh, Pa. 
REDUCERS SPEED. See Speed Reducers. 
REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatic Div 
Wissahickon Ave. & Juanita, Philadelphia, Pa 
“*Cordomatic.’”’ 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.”’ 
General Electric Co., Schenectady, N. ‘ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
<3 

General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Variac. 

H-B Elec. Co., Inc., 31 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Roller-Smith Co., Bethlehem, Pa. 

United Transformer Corp., 150 Varick St., New York, 
I ¥ 


” 





Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, IIl. ‘*Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J “‘Agastat’’ (Time delay). 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Di Hartford, Conn. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ill 

Davis & Co., Inc.. Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“*Dunco.’’ 

Eagle Signal Corp., Moline, Il. 

General Electric Co., Schenectady, N. Y. 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Ill. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 
Hart Mfg. Cv., Hartford, Conn. ‘‘Diamond H.”’ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Kurman Electric Co., Inc., 239 Lafayette St., New York, 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 

— Mfg. Co., Inc., James, 150 Exchange St., Malder 
Mass. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Roller-Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
“‘Bradleyunit,’"’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Philadel 
phia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co.. 1309 S. First, Milwaukee, Wis. 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, III. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
yeneral Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, III. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., Cicero 
P. O., Chicago, Ill 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


RUBBER, Hard & Soft Molded 
Western Rubber Co., Goshen, Ind. 


SAWS, Band & Bench 
Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 


av. de 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 
sarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Blake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Waltham Watch Co., Waltham, Mass 


SCREWS, Lock Washer ” 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 


ee A 
Pheoll Mfg. Co., Chicago, IIl. 


M2 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 5 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill 


ELECTRICAL MANUFACTURING 









See 
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TWO PIECES OF 


CHACE 


HighTemperature 











THE FOWLER MFG, CO 
PORTLAND, OREGON 






If you have a FOWLER you may select the exact heat of the 
water (130 to 170 degrees) by simply turning the dials; 
the automatic control, which uses Chace High-Temperature 
Thermostatic Bimetal for its actuating element, does the 
rest. When selecting the actuating element for control 
of your products, consider Chace—always dependable. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 


i 


These self-starting hysteresis shaded-pole syn- 








chronous motors are built for commercial 
voltages and frequencies in diversified speeds 
from 3 R.P.S. to 1 R.P.H. Write for details. 
Haydon Mfg. Co., Inc., Forestville, Conn. 








positively control 


arc type of make 


equipment. 


dusty cond 


proof and r 


single pole 


A MOTOR SWI 






Switch No. 980 


X= 





Hartford DIAMOND 


THERMOSTATS for the HEAT C 








RELAY-MERCURY TUBE Make & Break 


A “DIAMOND H” PRODUCT 


YOUR Automatic Machines 
Signal Systems 
Temperature Controls 
Lighting Circuits 
Motor Controls 


All these and many other kinds of equip- 
ment that you make, can be perfectly and 


led by this 


“DIAMOND H” 
MERCURY TUBE RELAY 


Its construction and the no wear, no open 


and break, mean excep- 


tionally long and fine service with your 


N.B. If your equipment is used where 
inflammable gases or excessively 


itions prevail then this 


relay is what you need. Safe, fool- 


ugged. Rated capacity 


20 amps 250 volts, 30 amps 125 
volts. Made in one to four poles 


double throw, double 


pole double throw. 


TCH FOR MACHINES 


This slow break switch 
for AC only will give 
remarkable service. A 
very useful switch for 
all kinds of motorized 
equipment using up to 
1 hp motors. Will out- 
wear any ordinary 
switch. For fractional 
hp motors we suggest 
our new small toggle 


switch No. 160. 


For the design and 
engineering depart- 
ment, we have bulletins 
with complete data on 
these “Diamond H” 
devices. 





SWITCHES Conn. 


ner 
os 


ONTROL of AIR and LIQUIDS 


THE HART MANUFACTURING CO. 

































































SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 

cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Blake & Johnson Co., Waterville, Conn 

George W. Moore, 46 Farnsworth, Boston, Mass. 

Parker-Kalon Corp., Dept. E., 190 Varick St 
York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. 


.. New 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Serew & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E. 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Manufacturing Co., 65 Mill, Waterbury. Conn. 

SEALS, Oil 

ee Felt Co., Inc., 315 Fourth Ave., New York, 
ae 

Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.’”’ 


Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 
Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
ll. 


aa’ age 


POWREX 


MERCURY SWITCHES 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 


TROMBETTA SOLENOID CO. 


) ( 
MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/, to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 14 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-lbs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 













































SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
". Y 


Y 
New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
ago, Ill. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio ““Armco.’”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

tyerson & Son, Inc., Jos T., Chicago, Tl. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, Il. 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio “‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
i: 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet tod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


Handy & Harman, 82 Fulton, New York N. Y. 


General Plate. Div. of Metals and Controls Corp., 
Attlebor Mass. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Electric Co., Section Q-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill, 
Ruby Chemical Co., 68 McDowell St., Columbus. Ohio. 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

National Acme Co., 170 E. 131st St., Clevelaad, O. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 





SPEED REDUCERS 

Alliance Mfg. Co., Dept H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Delco Products, Div. General Motors Corp., Dayton, 0. 

Dumore Co., Dept. 100-A, Racine. Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Star Elec. Motor Co., Bloomfield, N. J. 

U. S. Electrical Motors, Inc., 86-34th St., Brooklyn 
oy 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 
Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II! 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 554 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N. Sangamon, C! 
cago, Ill. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D., 554 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, Ill. 

Sherman Mfg. Co., H. B. Battle Creek, Mich. 

Willor Mfg. Co., 76 Spring St., New York. N. Y. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1462 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section C-40, Plastics Dept.. 1 
Plastics Ave., Pittsfield, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 
Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 


ELECTRICAL MANUFACTURING 
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Because so many of America’s leading 
industrial concerns have found TR&S 


Rivets better—we know they'll give 





you more satisfaction when included 
in your production charts. Every TR&S 
Rivet—no matter how many thousands 
you use—is dependable, accurate, and 


will drive and clinch smoothly. 


Many motorized models of our rivet set- 
ting machines are available in single 
stroke and multiple drive. Inquiries are 
invited—together with samples of work 


you wish to do. 


TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 
Tubular and Split Rivets 


WOLLASTON (Boston) MASSACHUSETTS 


New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 








Decimal 


H. P. Motors? 
Ask HEINZE! 


WE STAND ON 







(Wren it comes to decimal horse- 


power motors, we can help you in two 


Ways. 


We can build motors to your specifi- 
cations to fit vour present require- 


ments. 


Or, as a result of 40 years of special- 
ization, we can work with you in de- 
signing motors or motor driven ap- 
pliances to meet new conditions or to 


reach new markets. 


HEINZE ELECTRIC 


CORPORATION 


iti mi 


DECIMAL HORSEPOWER 


and 


MOTOR DRIVEN APPLIANCES 


DIVISION OF HOUDAILLE-HERSHEY CORPORATION 


LOWELL. MASS. 























Driver Co., Wilbur B., Newark, N. J 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Ill 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio ““Armco.”’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, II. 

tepublic Steel Corp., Cleveland, O 

Ryerson & Son Inc., Jos. T., Chicago, III. 

Thomas Steel Co., Warren, O (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) “*Thomastrip.’’ 


STRAIN RELIEFS, Cord 

telden Mfg. Co., 4633 W. Van Buren, Chicago, II! 

General Electric Co., Section Q-0164 Appliance 
Merchandise Dept., Bridgeport, Conn. 


PINS a 





ST Ve tS 


@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
convenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


ELECTRIC 
BU R K COMPANY 


UR LULL LAM ey 
















RIE, PENNSYLVAN 


Z~ ¥ “yy 
dol US 
=>! \Y 

SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 





For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal —an automatic 
timer will prove advantageous, 
Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER 


GRAYBAR BUILDING + NEW YORK, N. Y. 





Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 
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STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, Il 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, U. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 
tac.”° 


SWITCHES, Fixture 


Arrow-Hart & Hegeman Ele Cc Industrial Control 
Div Hartford, Conn 


SWITCHES, Heater 


Arrow-Hart & Hegeman Ele Co Industrial Contr 
Div Hartford, Conn 
General Electri cc Section Q-0164 Appliance and 


Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div., Hartford, Conn. 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 





SWITCHES, Lighting Fixture 
General Electric Co Section Q-0164, Appliance and 
Merchandise Dept.. Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., 227 Fulton, New York, N. Y 

Arrow-Hart & Hegeman Elec Co Industrial Control 
Div Hartford, Conn 

3acon, Emra D. 4513 Brooklyn Ave., Cleveland, Ohio 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn 

Micro Switch Corp., 1 E. Spring, Freeport, III. 

National Acme Co., 170 E. 131st St., Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 





SWITCHES, Mercury 

Electric Switch Corp., 1411 Union, Columbus, Ina 

General Electric Co., Nela Specialty Div., Lamp Dept., 
410 Eighth St., Hoboken, N. J. ‘‘Kon-Nec-Tors”’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 

Murc-Trols, Norwood Power Bldg.. Dayton. Ohio 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 








SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, III. 


SWITCHES, Remote Control 
Push Button, Toggle. Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford, Conn. 
— Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
yunco 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, III. 
Roller-Smith Co., Bethlehem, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 

For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Micro Switch Corp., 1 East Spring, Freeport, III. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I 


1, 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-801, Newport, Ky. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section M-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa Insulating tape 








Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 






TAPE, Fibre 


Minnesota Mining & Mfg. Co., 791 Forest Ave., St 
Paul, Minnesota “‘Scotch.”’ 
TAPE, Mica ! 


General Electric Co., Section M-0164. Appliance a 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
i ae 


TAPE, Rubber and Friction 

General Electric Co., Section M-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


| ie 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
“‘Turbo.’’ 

General Electric Co., Section M-0164. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Bivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
> ‘*Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 

Alden Products Co.. 717 Center, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II! 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O | 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For | 


Fuses. ) 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
I 


R. I. : 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, Ill 


TESTERS, Coil 
See also Instruments. 

Roller-Smith Co., Bethlehem, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.”* 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. ‘‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
“*Klixon.’’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Automatic Temperature Control Co., 31 E. Legan, Phila 
delphia, Pa. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 

Barber-Colman Co., Rockford, I}. 

Cramer Co., R. W., Centerbrook, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
‘‘Dunco.’”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 


ex. 

General Electric Co., Dept. 6B-261, Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Industrial Timer Corp., 101 Edison Place, Newark, N. J. 

Paragon Electric Co., 37 West Van Buren St., Chicago, 
Til. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol, Conn. ‘ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 
N. ¥. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TOOLS, Power 
Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 
N. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


ELECTRICAL MANUFACTURING 
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Wore the plus call fou Pits 


...call KURZ’ RASCH 







If you know precisely what you want, send the specification 
and within a few days you will have complete information 
including engineering data, recommendations for ma- 
terials, prices, delivery details. 


If it isn’t as simple as that—if you are in doubt about any 
plastic problem—let Kurz-Kasch engineers sharpen their 
pencils and set to work. In literally hundreds of instances 
these experts have shown the way to new efficiency, new 


beauty or new economy through the proper_application of the 
proper plastic part. 


Among companies specializing in plastic molding Kurz-Kasch is 


one of the largest in the business. You'll know why once you “call 
on Kurz-Kasch for plastics.” 


4 y 
THE K-K EMBLEM vi SYMBOL OF PLASTIC SERVICE 


pS 


Branch Sales Offices: 
New York. Chicago. Cleve- om ri ¢ 
land, Detroit, Los Angeles, Jy « 


Dallas, St. Louis. Toronto 
Canada. Export Office: 116 


DAYTON, OHIO 


Broad St., New York, N. Y. ONE OF THE LARGEST EXCLUSIVE MOLDING PLANTS IN AMERICA 


t can be improved 


HUNTER CAN DO IT! 


Ba 


ALL TYPES 
ALL SIZES 


Po a 


if it can be made 
HUNTER CAN MAKE IT! 


APRIL 1940 








HUNDREDS of THOUSANDS 


of wire wound units in 
stock for quick shipment ¢ 


@ Remember—lIf it’s in the 
Ohmite Stock Catalog 17 it’s in 
stock for you—ready to ship the 
same day your order is received 
—a service only Ohmite can 
render so completely. For here 
is the largest, most complete 
stock of wire-wound Resistors 
and Rheostats in the country— 
hundreds of thousands of units 
in a range of types and sizes 
unmatched anywhere — readily 
available at all times. 
Special models, of course, 
promptly created and pro- 
duced. 















Write today for 
Stock Catalog 17 


OHMITE MANUFACTURING COMPANY 


4804 FLOURNOY STREET * CHICAGO, U. S. A. 


ha 


RHEOSTATS « RESISTORS - TAP SWITCHES 









































































































SPECIAL PURPOSE 
Lt 
MACHINES... 


designed and built to 
meet specific require- 
ments. Your 
inquiries 
are invited; 
write today. 


E. R. SEIFERT, INC. 


NEW YORK 






SYRACUSE 


ACME S 
ELEcTRIC \ 
< 35 Water Street Cube. 


TRADE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 





ee %i : e & Write today for 
' i b CAp full information; 
a % no obligation. 
: 4 
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EYELETS -Regular and Special 
WIRE— Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 






TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Cole Radio Works, Caldwell, N. J. 
Dano Elec. Co., 93 Main, Winsted, Conn 
— & Co., Inc Dean W., 547 W. Fulton, Chicago, 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
—~ Electric, Inc., 30 Rockefeller Plaza, New York, 
General Electric Co., Ft. Wayne, Ind. 
General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’’ 
Sola Electric Co., 2525 Clyburn Ave., Chicago, III. 
Standard Transformer Co., 1500 N. Halsted, Chicago, III. 
Superior Elec. Co., 56 Harrison St., Bristol, Conn 
Powerstat.”’ 
Oa F Transformer Corp., 150 Varick St., New York, 
Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 
a Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
murgh, Pa. 





TUBES, Paper 
Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill (Square. Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

sridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
innati, O 

General Electric C« Section C-40, Plastics Dept., 1 

meee s Ave Pittsfield, Mass Textolite.’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥. 


National Vulcanized Fibre Co., Wilmington, Del. 
““Phenolite.’’ 

ose Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TUBING, Monel & Nickel 
eo Nickel Co., Inc., 67 Wall, New York, 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn 


ee Varnished Fabric (Spaghetti) 

& C Insulation Products, Inc., 3 Eas 7 8 

New York, N. Y. eitisii Pe 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
*“Turbo.”’ 

General Electric Co., Section M-0164 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
_N. Ze “‘Empire.’’ 

Surprenant Electric Insulation Co., 84 Purchase St. 
Boston, Mass. ; 


Appliance and 


TUBING, Vulcanized Fibre 

a Fibre Products Co., 1402 Walnut, Wilming- 
ton, Jel. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,” ‘**Vul-Cot.°’ 

Taylor Fibre Co., Norristown, Pa. 


TUNGSTEN 

Wire, Rods, Sheets, Special Shapes 

Sallite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.” 
Fansteel Metallurgical Corp., N. Chicago, III. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 750 Nicoll, New Haven 
Conn “‘Rockbestos All-Asbestos.’’ ; 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. “‘Chromalox.’’ 


Pyott os iry & Machine Co., 328 N. Sangamon, Chi- 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ **Linolac.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


WASHERS, Felt 
American Felt Co., Inc., 315 Fourth Ave., New York, 
— 


Felters Co., Inc., 201 South, Boston, Mass. 


Western Felt Works, 4029-4115 Ogden Ave., Chicago, 


Th. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa 

Barnes Co., Wallace, Div. of Associated Spring Corry 
Bristol. Conn. 

Beall Tool Co., East Alton, Tl 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co.. Massillon, O. 

Hubbard Spring Co., M. D., 554 Central Ave., Por 
tiae, Mich. 

National Lock Washer Co., Newark, N. J., and Mil 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi 
cago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicag¢ 
Til. 

Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp. 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Cnon. 

Hubbard Spring Co., M. D., 554 Central Ave., Pon 
tiac, Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
John C. Dolph, 166-8 Emmet St.. Newark, N. J. 
General Electric Co., Section M-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
LY 


Sauereisen Cements Co., Pittsburgh (15), Pa. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Bridgeport Brass Co., Bridgeport, Conn. 
General Cable Corp., 420 Lexington Ave., New York, 


N.. 2 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 554 Central Ave., Por 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“‘Colo-Rubber,”’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 
LY 


General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill.  (Glass.) 

Rockbestos Products Corp., 750 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos,"’ ‘‘Rockbestos A. 
wan 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. “*Enamelite,”’ 
“‘Cottonite,”’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
‘*Heatex.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. ‘‘Vega-Chromoxide.’’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
“‘Cotenamel,”’ ‘‘Celenamel,”’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 


nm. %,; 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. **Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 750 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’* ‘*Ad- 
vance,”” ‘‘Hytemco,’”’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“‘Gridnic,”’ ‘*Radioohm,”’ *‘Ohmax,’’ **Midohm,”’ 
‘‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”’ 
‘‘Chromel-Alumel.”’ 


ZINC 
Sheet. Strip, Slab, Rolled. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘‘Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


ELECTRICAL MANUFACTURING 
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JRING 


Saved the 
Cost of a 
50-Cavity 
Mold... 


Produced Moldings 
at one-tenth the 
estimated cost 





An electrical manu- 
facturer needed a 
new molded part. For 
conventional mold- 
ing methods a 50- 
cavity mold was rec- 


ommended, to pro- Completely 


duce parts at an a eee 
estimated cost of one MACHINE 


cent each. 


He did not purchase this large mold, however. 
Instead, he bought, at only a slightly greater cost, a 
Completely Automatic Molding Machine and mold, 
capable of producing parts in quantities required at a 
cost of about one-tenth cent each. He is not only now 
making his moldings at a tremendous saving, but he 
has a complete, self-contained molding machine with 
which to make other parts when he wishes to do so. 
(Name of this manufacturer on request.) 


Automatic Molding produces simple or intricate parts 


in great variety. Machines are operated continuously, | 


168 hrs. per week, producing moldings in large vol- 


ume and at low cost from comparatively inexpensive | 


molds with one or few cavities only. 


Let us tell you about the machines that make plastics | 


moldings cheaper, make them economical substitutes 
for many stampings, die-castings, machined parts, etc. 
Send samples and state quantities required per year 
for Cost Studies. Ask for new catalog containing 
other case histories, facts and figures. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, | 
Detroit, Boston—Pacific Coast Representative: L. H. Butcher Co., Inc. 
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Philadelphia | 
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Shell Type 
MOTORS 


Afford Many Advantages 


Design is often facilitated by the ability to 
make the motor an integral part of the 
machine or appliance. Of especial advan- 
tage in grinders, buffers, diamond boring 
machines, etc., where the spindle speed and 
motor speed are the same. 





The stator is pressed into a steel shell. The 
rotor is bored to fit the requirements of 
spindle. Rotor is dynamically balanced on 
a test shaft with key in place. 


Ratings range from 34 H.P. at 3500 rpm., to 
2 H.P. at 1150, 1750, or 3500 rpm. For 
either single phase A.C. or multiphase A.C. 
currents. 


Tell us your requirements and 


| we will advise with you. 


|THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 










































WE FIT THEM 
TO YOUR JOB 


--- AND THAT'S HOW RELAY 
DEPENDABILITY IS ASSURED 


There is one right way to buy 
relays; that is, to make sure they 
are designed right in the first 
place, then specifically adapted 
to your application. This is where 
Dunco comes into the picture in 
a big way. Backed with one of 
the largest lines of quality relays, 
timers, etc., and with years of 
practical experience in fitting 
them to the specific needs of lead- 
ing users, Dunco engineers are 
in an enviable position to help 
you get the most for your relay 
dollars in terms of dependability 
and lonq, trouble-free perform- 
ance. Write for the Dunco Relay 
Book—free upon request. 


STRUTHERS DUNN, Inc. 
1321 Cherry Street, Phila., Pa. 


J 
OK d by the Nation’s Leading Relay Users 


— are six of the 

more than 600 
standard types and sizes 
of ball bearings made by 
us to meet most all your 
bearing needs. 


The next time you need 
bearings we invite you to 
get in touch with our 
engineering department. 
Information will be fur- 
nished that may save you 
money and improve your 
product. 


BEARINGS COMPANY OF AMERICA, 
LANCASTER, PENNA. 


é 


' BCA 


RADIAL e ANGULAR CONTACT ¢ THRUST 


BALL BEARINGS 








PREFABRICATED PARTS 
* 
COMPLETE ASSEMBLIES 


The Same Efficient Bi- Metal in Numerous 

Practical Forms — Any Shape, Any Size 
e Any machine, device or instrument whose operation includes 
an automatic response to temperature changes can be im- 
proved with the non-fatiguing quality of Dole Bi-Metal. This 
material, in many of the forms suggested above, is capable 
of an infinite number of reactions without loss of accuracy. 
Often it can be used in products already designed without any 
change, and some saving in costs is made possible. Where 
engineering cooperation is needed the same staff which per- 
fected many outstanding applications will work on your prob- 
lem. Write us. 


DOLE ‘ss BI-METAL 


THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. 


Offices: Detroit and Albany, N. Y. 
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PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 


pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 


WALTHAM WATCH CO 
WALTHAM, MASS. 








VIBRATORS. 
ROUND... 
FOR SOLENOIDS 





LAYS ..SIGNALS.. 


. BUZZERS. 


Patent Pending 
Write for Prices and Samples 


STURDIER - BETTER INSULATED - LOWER COST 
SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A.C. 
RELAYS .. SOLENOIDS .. 






. RE- 
BELLS 


PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Round Tube 


2035 W. CHARLESTON ST. 
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CHICAGO, ILLINOIS 





LEAKPROOF 


ENAMELED MAGNET WIRE 


@ This Hudson Wire product has met the most 
rigid requirements of electrical manufacturers 
everywhere. 


Much of its success is due to a new coating method 
that gives a smooth permanently-adherent enamel- 
ling. Mercury-process tests guarantee perfect 
ae and great tensile strength assures perfect 

ing even at high winding speeds. Especially 

oanile for reduction in coil dimensions without 
malin electrical values. We also manufacture 
high grade cotton and silk covered wires, all con- 
structions of Litz wires, and cotton and silk cover- ~~ 
ings over enameled coated wires. Our engineer- 
ing and design facilities are at your disposal— 
details and quotations on request. 


HUDSON WIRE COMPANY 


WINSTED DIVISION 


WINSTED, CONN. 





Lower Wire Stripping Costs — 
Increase Profits! 


SPEEDCRAFT 
WIRE STRIPPERS 


give highest efficiency in 
wire stripping operations. 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


baci EE 
x Write for complete ante —sending wire samples— 


* geste no obligation. _ . a 
\ i THE WIRE STRIPPER CO., -C:cveiand, onic 


Branded 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkablv low prices on one 
ora million. Also low voltage motors. 




















SpeedWay Manufacturing Co. 


. WRITE FOR 
1828 So. 52nd Ave., Cicero, Il. CIRCULAR 
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Gum TO SOLVE... 


Did you ever stop to consider that some 
bothersome problem you’re encountering 
may center itself around the brushes? 





We court troubles . . . when it involves 
helping to unravel the trouble. Let’s see 
if we can’t help you. That’s what our 
engineering staff is for. 


























Consider 


mr Meets Exacting SUPERIOR 


‘igiua ( JOM 
Feiwel ansaonae CARBON 
. BRUSHES 


for their finesse and _ latest 


ere STEELS of exceptionally | developments. Replace bulky, 





unwieldy lava beads and com- 
bustible cotton sleeving with 


GLASS FABRIC INSULATION 


and avoid oxidation due to 
atmospheric conditions, with 


TINNED SHUNT WIRE 
Write for Catalog 
solving constantly. The demands of these ‘“ALL THAT THE NAME IMPLIES“/ 


eCSmnrnaer A Tr 9115 GEORGE AVE. 


bright finish or extra good drawing 
qualities is a problem of many automo- 


tive manufacturers that Thomastrip is 





manufacturers are extremely critical 









CARBON PRODUCTS.INC. qumen 
L) LJ me ar} LJ] i ; 
because their standards must face the ted BNI ad OHIO 


severest competition in both quality 


and price. 


YOUR PROBLEMS 


Call on Hubbard's long expe- 
market on a large scale. It meets the ex- hie lalliet ia ie diet A, 
and manufacturing parts like . 
these, to accomplish the re- » 
sults you are after in those 
various design and production 


of cold rolled strip steel that promote problems. 


Thomastrip serves the automotive 


» 


acting requirements for all those features 


Send in your drawings, or 
describe your problem. 
; : Your inquiry will bring real 
mass production of finished parts. Uni- assistance and the advan- 


tages of long experience. 


economy and attractive appearance in the 


formity of finish, gauge, width, fabricat- 
ing properties and physical characteris- 


tics is one of its outstanding qualities. 


BRIGHT FINISH UNCOATED, AND ELECTRO COATED 
WITH NICKEL, ZINC, COPPER, BRASS, BRONZE, TIN 


Steels that Stimulate Progress 


THE THOMAS STEEL CO. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL | 
WARREN, OHIO 





554 CENTRAL AVE., PONTIAC, MICH. 


ELECTRICAL MANUFACTURING 

















Lj 


THE WORKS ING. 


WHERE DO | GO FRRM HERE? 









Re ee — Q 0 
eae 

\ \A b 

END for one of these ~~ 
couplings and test it your- 
self—as many others have. 
They absorb torsional vi- 
bration and accommodate 
both angular and parallel 
misalignment. They pre- 


vent the telegraphing of LORD FRACTIONAL H.P. couPLINGS CAN TAKE IT. 


motor hum, gear noise, etc. 


\ along the shaft, making for quiet installations. FOR EXAMPLE: (a) During a test for bond strength, coupling 
: : J-1211-1 was twisted 710° before failure. At rated h. p. and r.p.m. twist 
They are easy to install and handle, being = i: on, 20°. 
compact units without loose parts. They are (b) For a hurried approval test on coupling J-1211-3, one customer 
rugged— out of thousands now in service only ran 8000 stops and starts followed by a week's run \% inches out of line, 
, all under extremely adverse operating conditions. No failure was noted— 
five have been returned because of failure. the coupling was approved. 


Write for Bulletin 200. 


LORD MANUFACTURING CO., Erie, Pennsylvania 
=~ 





AVE 





SMEAR TYPE RUBBER 
MOUNT 


ee) 


ae 
; BRANCH OFFICES eed ahead hd (Xe) > 
; Slell a a— \ J ; 
ID, Sa 


L/S \ i 


323 Fairmount Rd az : 
NDED RUBBE 
Burbank, Calif i R 
It takes rubber in shear to absorb vibration 


4 NEW ‘ A MERCURY SWITCH 








a .. designed for efficiency! 


Janette Blower Wheels 
0) AS A 0-1 10h) a 
@ Especially constructed to withstand 
a weight of 190 Ibs., the Murc-Trol 
product is built for years of hard 
going. Encased with Pyrex glass, for 
use with AC or DC current. Genuine 
Tungsten contacts assure positive 
electrical bond between leads and 
contacts, and prevent pitting or cor- 
rosion. Dependability and quality 
proven by actual use on approved 
appliances. Write today for catalog 
and price data; no obligation. 


MURC-TROLS COMPANY 


NORWOOD POWER BUILDING - DAYTON - OHIO 





ETO B LRN Rta Nanni meunirntrg 
556-558 West Monroe Street Chicago, Ill. U.S.A 


TILAVELPRIA — F BURGH 


MILWAUKE l ANGELES 





METAL STAMPING SERVICE 
DRAWING La 


© STAMPING —. 
a] 9 FORMING 
Small Metal Parts \“\a 
in af 


fee. 


‘ sisi Sid ‘ eka a tabs bien ie Ss 5 > ee 
. » » For high-speed economical production, you need perfect Ee Brass, Copper & Steel or 


dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO PATTON-MACGUYER COMPANY 
S 424 ST. PAUL STREET | ROCHESTER, NEW YORK 17 Virginia Avenue, Providence, R. I. 
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Ps gi Several Heads 
s US ase idsy ; 
Ee | in One Pair of Hands mean 


CHE eaters aL LOWER COIL COST 


YH kc 
é Urn a ee Cues , eee 
bates Py - On the high-production No. 102 Coil Winder, one op- 
bottle warmers CT Ee "ge erator easily supervises several winding heads. Winding 
Unit, time is synchronized to handling time, so the operator 


Ven a Ns 1 Aa moves from one winding head to another, performing the 

TNA EQU ; necessary manual operations immediately upon comple- 
machine parts tion of each full coil. 

Ports Bulletin 102 gives examples of increased coil produc- 

, yids mi tion with this highly successful machine. 


ru Cy; PC 


are 
TC ov 


pipe line heaters 


For a free copy write 


UNIVERSAL WINDING COMPANY 


P. O. Box 1605, Providence, Rhode Island 









~Saaaa in 
»HEY, POODY, WHERE’S TH’SPEED 


Increase the quality of your electric- OAS 
eee SA BAN Zs CONTROL ON THIS EGG BEATER? 


ally heated product, and strengthen 


N SIM LIT SS 
consumer acceptance, by applying j 
Cromioy ceric heaiog unite war WECTOR MOTORS! 


Wide variety of types, sizes and ca- 


pacities. Backed up by veteran en- Even in the home, this is the age of speed, be 
gineering service supplied bya corps it a hacienda or a houseboat. But if speed is 
f sali . ° . important, speed control is more important. : 
oO _ Specia ists in electric heat. Use Victor Motors have speed control a-plenty § # . 
this service—no obligation. Send us available to you. By means of choke coils 
. : Victor Motors give you low, medium, and 
blueprint or sample of your appliance, hi-speeds at the RPM you want; and with 
and let us aid in selecting the correct rheostats, infinite control . . . without danger 
‘ : of overheating or damage to the motor re- 
unit and check up on its performance. elegy meray Mii ned perenngy Bon 
e gear boxes to reduce speed. In fact, just tell 
Many executives keep the Chromalox Book of us your wants on fractional HP motors 


(1/200 up to 1/10 HP) of the shaded-pole 
induction type, and we'll put our motor- 
medicos to work relieving your motor head- 
aches. They’re good, these Victor engineers. 
One trial will convince you. For information J 


EDWIN L. WIEGAN COMPA NY and pictorial bulletin, write 


I 7530 THOMAS BLVD. PITTSBURGH, PA. Dept. M- 202 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 4 VICTOR ELECTRIC PRODUCTS, Inc. 


s Name ; aa ~ se 2950 Robertson Road .. . Cincinnati, Ohio 


Electric Heat close at hand for its informa- 
tive value and application data. The 
coupon with your letterhead brings your copy. 


~ 
— 
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ING 


weary 
AC and DC 
VOLT-OHM- 


MILLIAMMETER 


Pocket 


Tuis POCKET SIZE Volt-Ohm- 
Milliammeter is a complete instrument for 
all AC-DC voltage, current and resistance an- 
alyses. Has 3” Sq. Triplett improved rectifier 
type instrument. AC-DC voltage scales read: DEALER NET 
0-10-50-250-500-1000 at 1000 ohms per volt. 
DC Milliampere scales read: 0-1-10-50-250. $414.00 
Ohms scales read: Low !4-300; High 250,000. 
Resistance range can be increased by adding 







Size: 
3-1/16” x 5-7/8” x 2-1/8” 























external batteries. Newly improved low loss MODEL 666-H — same 
selector switch. Black molded case and panel, as Model 666 but with 
completely insulated — with RED e DOT Life- AC-DC Voltage ranges 
time Guaranteed Measuring Instrument, Alli- to 5000 volts (self- 
gator Clips, Battery and Test Leads. Dealer contained). Dealer 
Net Price—$14.00. Net Price—$14.50. 
FOR MORE 
INFORMATION 


WRITE SECTION Peet EL 1 COMPANY 
314 HARMON DRIVE Bluffton, Ohio 


WANTED FOR CANADA 


If your present Canadian Manufacturing connection or 
distribution is not satisfactory or you want to enter this 
field, we think it can be proven to you that we can 
materially increase your volume and profits. 






We are a financially responsible Canadian Manufacturer 
of Electrical equipment selling to utilities and large 
industries with very complete Dominion sales coverage. 


Write in confidence 


BOX 34 ELECTRICAL MANUFACTURING 





Davis-Made Solenoids, Coils, Transformers, Electro-Mag- 
netic Windings of all kinds check on every point e Highest 
Quality e Precision manufacture e Dependable pertorm- 
ance e@ Low unit cost. Test sample furnished to your exact | 
specifications. Get our prices today. | 


DEAN W.DAVIS & CO.,INC.| 


347 W. FULTON ST. CHICAGO, ILL. 
COILS FOR EVERY ELECTRICAL PURPOSE 
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BRISTOL CONNECTICUT creinc Conor tion 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


APP BURR, MFG.CO. Inc. 
150 EXCHANGE ST. ENO) a BU Ee 





NO BULBS, 
LIQUIDS,OR 
MOVING PARTS 







* COMPACT 
* DURABLE 


WALLACE BARNES COMPANY 







sie TIME SCHEDULES 


oo <a 














GIVE YOUR SALES DEPARTMENT 


A “BREAK” 


If your product requires direct current for its 

operation, using B-L Rectifiers may enable you 
to lower prices and improve performance. 
The convenience, dependability, and freedom 
from routine maintenance afforded by B-L 
Rectifiers are distinct selling advantages for 
your product. 







Write for suggestions and quotations today 





THE BENWOOD LINZE CO. 


ST. LOUIS, MO. 


ELECTRICAL RECTIFIERS 
MANUFACTURERS 


ENGINEERS 









We Place 
QUALITy 


A bove 


Everything Elsel 
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e small motor ae par- 
as a SP developed to meet Y 


in 9 
types If 4 
Oe ae is considert 
are built according!y, 


: e 
involved is a samp 













; Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Hl 


|-2 > = 


ELECTRICAL MANUFACTURING 


Your choice of a molder means the dif- 


ference between profit and loss; between 


performance and promise. We can't 
blame you for making close decisions. 
We've been called ‘‘safe’’ because of 
our design and engineering facilities and 
because we meet production schedules 


and delivery dates. 


Ss — STOKES ST aa 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. 





Plants: TRENTON, N. J. and WELLAND, ONT. 
MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 


| eration equipment; electric space or tank heaters, 
PART OF EVERY PECK JOB! || and for numerous other industrial applications. 


SPRINGS and screw machine parts are only as good as they WELL KNOWN MERCOID SWITCH 
function and fit the general design of the product. This calls 


for experience, and experience comes from practice, which Available in different 
takes time. | | types. These mercury 
“Peck Service’’ has a background of experience running contact switches are not 
back nearly a quarter of a century, during which time Peck affected by dust, dirt or 
Products have been supplied to manufacturers all over the corrosion. There is no 
U.S. A. and as far away as Australia! : a 
open arcing, pitting or 
SEND FOR PECK CATALOG sticking of contacts. . 
and special technical spring data for advanced designers— They operate indefinitely without deterioration. 
literature well worth having at hand. No charge, but please Mercoid switches are recommended wherever 
make request on your letter head. dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


Pp E C K 5 P a i MN G S | THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. | 
| Address 


ame 
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To create fine motors, generators, transformers 
or other electrical products and equipment is 
no easy task in these competitive days. It re- 
quires a high degree of engineering skill, 
adequate production facilities, able crafts- 
men. Above all it demands the use of ma- 
terials of recognized quality . . . none more 
important than electrical sheets. When you 
use Newport Electrical Sheets you safeguard 
the good name of your product and assure its 
performance in the hands of your customers. 
Consult Newport technicians on any use of 
electrical sheets. No obligation, of course. 


Newport Products: Hot Rolled Sheets @ Cold 
Rolled Sheets @ Newport Electrical Sheets @ 
GOH Pure Iron-Copper Alloy Sheets @ Glove 
Brand Galvanized Steel Sheets, Roofing and Siding 
@ GOHI Enameling lron Sheets @ KCB Copper 
Steel Sheets @ Newport Long Terne Sheets @ 
Newport Galvannealed and DeLuxe Metal Sheets. 


Niemen 
ELECT RICAL 
SHEETS 2”: 


Casa 












at Ro 


NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet Bars. 


N THE ANDREWS STEEL CO. 


130 


SMALL GEARS 


14 to 96 D.P. 





WORMS 





SPURS 





RATCHETS 





SPIRALS 





BEVELS SEGMENTS 














IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 
















Viade to order only No Stock No Catalog 


alae 
A aOR 


cn 
2650 W. Medill Ave. Phone Humboldt 3482 























SPECIAL MOTORS 


Designed for each application. 


Also: Rotary- 
Motor- Converters. 
Generators Frequency- 
Dynamotors. Changers. 





Send us your adits We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


ALLEN 


J COLD-DRAWN 


Hollow Screws fit your special 

ectrical needs for small screws 
J that hold under vibration. Ask for 

j — test samples in any sizes follow- 
i ee Set Screws in size No. 4 

an dup. oa + 
Head g 


freer 


Screws in a 4 
No. 2 and up. 
- Special to y 
order in 
brass or any f 
alloy. 4 


RE ag ge ES SS nee one 


THE ALLEN MANUFAC TU RING COMPANY 


HARTFORD, CONNECTIC 


ELECTRICAL MANUFACTURING 
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STAR 


CERAMIC 
LABORATORIE 


Serve a Dual Purpose 












In producing ceramics that conform 
exactly to our customer's needs, 
we are enabled first to develop 
ere eu eu 


depend on that service and second TIME-TESTED AND PROVED 


to keep a rigid check on results 
ec .. . A SMALL RELAY FOR 
Send for Booklet GENERAL APPLICATIONS 


“Survey of Characteristics of 
Molded Ceramic Products’’ 





lalog 


oe Bring your control problems to Guardian Electric 
. where experience gained through the design, develop- 

PORCEL OMPANY ment and production of thousands of electrical control 
4| MUIRHEAD AVE, TRENTON, N. J. units—from simple small relays like the well-known 


Series 110 AC Relay by Guardian illustrated above— 





to intricate combinations—can turn your seemingly 





HOW ‘MUCH MORE ? 


How Much More than its competitors your product offers, | 
| 





impossible control problems into quick easy answers. 


RELAYS BY GUARDIAN 


Designed singly, or in complete control assemblies 


often decides its purchase. 


BUILD IN ILSCO 
SOLDERLESS LUGS 


Simple—easily 
| adapted to almost 
oy mages —. rs oe i 
| Easy and speedy to : a ; —— 
use. Proof against ‘ . — 
extreme pull . - 





nverters. 







hangers. 











from 3700 standard Guardian parts—synchronized 
1. 


). 


Bottom wire opening 


pot ist — each to the other and to your machine. High speed 
pletely aro. 


ILSCO COPPER TUBE production lines turn out ANY QUANTITY AS YOU 
SEE ONE IN ACTION! & PRODUCTS, INC. 





iN. Sample on request 5629 MADISON ROAD, CINCINNATI, O. | WANT THEM WHEN YOU WANT THEM—with a 
alii | plant within a plant to produce those one, two or 
7 H y NLD CLUTCH AY | three control units you must have now. 








WN 


special 
screws 
Ask for 
follow- 


- No. 4 


THE HILLIARD OVER- 
RUNNING CLUTCH... 

Four important functions: 

automatic dual drive operation 

of any equipment with any type 

of prime movers 

automatic operation of 2-speed 

drive 

as a ratchet, permitting infinite 

adjustment 

as an automatic back-stop 


Quantity control orders produced in three days 
time. Faster if necessary, with overnight shipping 


service to every industrial center. 


Ask Us To Make Specific Recommendations. Write 


Write for booklet giving full information 
THERE'S A HILLIARD CLUTCH FOR EVERY JOB | 2) 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION...SLIP...SPECIAL | GUARDIAN ELECTRIC 


THE HILLIARD CORPORATION 1627 West Walnut Street Chicago, Illinois 





106 WEST 4TH ST. ELMIRA, N. Y. 
Chicago Office: 201 N. Wells Street 
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INSULATING TAPE 
BY SULLIVAN 


Here are some of the features of this superior 
mew tape: 







Chemically neutral .. . 
dielectric strength . . 
tensile strength . . 


greater 
- 40% to 60% greater 
- 50% greater breakdown 
strength ... twistless ... free from starch and 
sizing .. . greater absorption strength for 
- - greater moisture resistance ... 
current leakage reduced to negligible point. 


varnishes . 


It will pay you to write for samples of Sullivan’s new 
electrical insulating tape . .. the product of long and 
exacting research by a manufacturer with 86 years’ experi- 
ence in making quality tapes. 


WRITE FOR SAMPLES AND COMPLETE DETAILS 


J. SULLIVAN & SONS MFG. CO. 


2224 N. NINTH STREET e PHILADELPHIA, PA. 


pepenn on SULLIVAN For qQuatiry NARROW FABRICS 





Double Cup Washer 
Lugs 1015 Series 


K & H SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 


» WRITE FOR BULLETIN 8-D « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 
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FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ANY SHAPE 
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THE LOUTHAN MANUFACTURING COMPANY 
IEW YORK LOS ANGELES 





NEW RK EAST LIVERPOOL, OHI 






































OTECT your product — 
and reduce costs—at every point where 
fastening devices are required by using 
screws and headed parts by PROGRESSIVE. 
Let PROGRESSIVE items, produced efficiently 
and accurately by the cold upset process, 
show you the way to substantial savings 
both in original costs and in assembly opera- 
tions. In addition to standard machine screws 
and nuts, PROGRESSIVE is equipped to meet 
demands for made-to-order parts in any metal. 
We invite you to submit your problems to 
PROGRESSIVE specialists for intelli- 
gent, prompt solution. 


Fhe PROGRESSIVE MEC. CO 
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GUARDIAN 


FLEXIBLE 
COUPLING 
TO PROTECT yvourR 


MACHINE'S REPUTATION 
FOR SMOOTH-RUNNING EFFICIENCY 


GUARDIAN UTILITIES CO, 


CS some 
MICHIGAN CITY, INDIANA wa 





Spectal... 


13th ANNUAL MAY NEMA NUMBER 
OF ELECTRICAL MANUFACTURING 


.. next month! 


@ Presidential message by President Swartzbaugh. NEMA 
staff sponsored discussion of notable activities. Engineering- 
design reviews of specific outstanding products. Motors, 
heat applications, quieter products, etc. An important 
issue . . . watch for it. 
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Solder & Wax Dispenser. 
36 or 78 Ibs. capacity. 
Selective thermostatic con- 
trol, 200°-500° or 500°- 
800° F. Dual synchron- 
ized outlets, operated by a 
single lever. Allso single 
outlet type. 









be OPERATED 


HOTELS 

In Cleveland HOTEL HOLLENDEN 

In Columbus THE NEIL HOUSE 
In Akron THE MAYFLOWER 





























| DUAL 
Inu Corning, N. Y. BARON STEUBEN HOTEL | | jee heater — * a seeteen se 
applying properly melted solder in dual drops, under 
Iu Jamestown, N. Y. THE JAMESTOWN DROPS OR chases list of difficult compound heat- 
aul | | ing and dispensing problems licked by the many 





years of experience of Sta-Warm engineers—in con- 
STREAMS junction with the many Sta-Warm exclusive features, 
such as—modern “dry” heat; uniform low heat con- 
centration; accurate thermostatic control; heated, 
non-clog, non-freeze outlets; and many others. 


Write today to see what they can do to bring new 
economies and efficiencies to your production. 


STA-WARM ELECTRIC CO., 565 N. Chestnut St., Ravenna, Ohio 


COMPOUND HEATERS 
AND DISPENSERS 





THE SAMUELS 


















R. F. Marsh 


Theo. DeWitt =D 
J Vice-President 


President 












The hotels that check with every travel standard 






Janette Speed Reducers 





TOOL & 7 WOR 
LAMINATIONS & STAMPINGS 


@ Quality Materials 2 Thirty years specializing in wsoducine nesteatinn 
Expert Workmanship ies and laminations. All types of laminations carried 
Modern Equipment __ in stock. Lar: ~ efficient production facilities. Special 
Prompt Deliveries machines and instruments Seetees and built to 

specifications. Inauiries invited. 


RR De 


Ud ip Omit ll NEW YORK CITY, N. ¥ 


TERMINAL PANELS | 


Terminals of all kinds supplied mounted on panels to your | 


blue print, or on standard panels as shown in our bulletins. | 
Piver, 500 Standard Leading electrical manufacturers are 


Terminal Panels, standardizing on our products. 
Electrical Plués, 


and Sockets. Write today for latest Bulletins. 


HOWARD B. JONES 


2300 Wabansia Ave. Chicago, Ill. 












1/50 TO 10 H.P.—SPEEDS .08 TO 1140 R.P.M. 


Janette speed reducers are 
compact, built in a large num- 
ber of styles, ruggedly con- 
structed, pleasing in appear- 
ance, easy to install or main- 
tain, built complete and guar- 
anteed by ONE organization. 


ASK FOR OUR 100 PAGE BULLETIN 
Motor Generators—Rotary Converters 


SENSI R nena meUinire res 








556-558 West Monroe Street Chicago, IU. U.S.A 










DO MALE AND FEMALE 
INSULATORS 


GIVE YOU TROUBLE? 


Out of round or poorly finished threaded insulators 
can multiply production costs that can never be 
compensated by “credit for defective merchandise 
returned." 
























Do away with insulator troubles from now on—put 
your problem up to Universal. Let us prove with 
samples how “dry process” insulators can be held 
to close dimension tolerances. Your inquiry invited. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1540 EAST FIRST ST. SANDUSKY, OHIO 
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Every item in the line of Ward 
Leonard Controls is an outstand- 
ing product of sound engineering, 
practical designing and careful 
manufacture . . . each planned to 
meet a specific set of conditions in 
industry. The absolute dependa- 
bility and ruggedness of Ward 
Leonard Controls makes them ideal 
controls to be built into machines 
and equipment the maintenance of 
which is expensive or difficult. 
































Bulletins Available Describing 


RELAYS CONTACTORS | 
RHEOSTATS SPEEDREGULATORS  , 
RESISTORS MOTOR STARTERS 
VOLTAGE REGULATORS 







































































WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. 



























































Please send me bulletin describing 
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Smooth Bore . 
High Dielectric Strength 













EX 
VARNISHED 
TUBING 


You can slip wire through Dieflex 
Varnished Tubing without dan- 
ger of catching, because of its 
treated smooth bore. It is easy 
to telescope, too. In tight places, 
the thin walls will save you 
space. Yet, this tubing has a 
high dielectric strength. 


HAS GOOD 
DIELECTRIC 


Dieflex tubing is slow burning 
and cannot be ignited by a sol- 
dering iron. It remains flexible in 
cold weather, retains its shape, 
and does not fray or flatten when 
cut. Available in over 25 sizes. 

For less exacting applications, 
use Dieflex Saturated Sleeving. 
These sleevings have a smooth 
bore, thin wall, fast color, and 
many other desirable qualities. 


—and a complete line of other 
Insulating Materials 
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oe 


MATL COUPON FOR SAMPLES 


Te ee ee 
; Insulation Manufacturers Corporation i 
t 565 W. Washington Blvd., Chicago ; 
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INSULATION 
MANUFACTURERS CORPORATION 
565 West Washington at 1105 Leader Building 


Chicago, Illinois Cleveland, Ohio 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


SPECIALISTS IN ELECTRICAL INSULATION 
















































\re Your Contacts 
In This Picture? 


If they are, you are using the electrical contacts best 


suited to the characteristics of your product, con- 
tacts which your engineers and ours have pronounced 
correct. 


Use of Fansteel contacts by leading manufacturers 
has increased 90% in the past year. More contact 
users are learning that an electrical contact is a pre- 
cision device, not a mere screw or rivet. 

You are invited to submit your problem for engi- 
neering discussion. Write today for Technical Infor- 


mation Form. Fansteel Metallurgical Corporation, 
North Chicago, [linois. 


FANSTEEL 








For use over colored enamels 
Withstand Buffing 
Can be used directly on polished metals 
Tough and flexible 
Impervious to atmospheric conditions 


Resistant to handling, buffing, 
tarnishing and marring 


EGYPTIAN FINISHING LACQUERS are extremely 
durable and may be either air-dried or baked. 


Ath for details 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER NEW YORK 
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help make a master beer 
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using Master Motors built to meet their exact needs. 
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THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 








MASTER MOTORS 





NEEDN'T BE H 


Look at the profile of your product (or any part of it) full in the face. If it 
resembles the ones shown here in 1/4 their actual size: 


Copper section for Relays @M¥y Brass section for Circuit Breaker a 
Section for Wire Connector Part a Heavy Copper section for Electrical 


Industry a Another Heavy Copper section for Electrical Industry 


and another ep 


Manganese Bronze section for the Electrica] 


Industry rye Section for Copper Switch Blade 


—then we feel sure that you can save on 
tool cost, metal cost, and finishing cost 
by investigating the almost unlimited 
possibilities of Revere Industrial Ex- 
truded Shapes. 

Each of the products shown has a 
case history of operations saved, scrap 
metal reduced, tool and labor expenses 


cut down — the whole manufacturing 
cost materially lessened. 

It may well be that Revere Extruded 
Shapes will enable us to start you off 
with your product partly finished. All 
we need is the profile—a fully dimen- 
sioned sketch or sample — to let you 
know definitely. 


DOWN COSTS! 


Simply write to 


Revere 


Copper and Brass 


Incorporated 
230 Park Avenue, New York, N. Y. 





